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ABSTRACT 

The  EIN  (Educational  Information  Network)  is  a 
non-profit  operation  which  coordinates  the  sharing  of  educational 
computing  resources.  It  is  administered  by  EDUCOM  and  funded  jointly 
by  the  U.  S.  Office  of  Education  and  the  National  Science  Foundation. 
EIN  maintains  a group  of  contact  personnel  at  member  institutions  to 
serve  as  a liaison  between  the  institution  and  EIN.  Through  these 
persons  items  of  software  are  offered  for  distribution.  EIN  also 
publishes  a catalog  of  the  software  which  is  available  through  the 
network.  The  four-volume  catalog  contains  an  alphabetical  listing  of 
the  participating  EIN  members  that  are  represented  in  the  catalog  by 
program  descriptions;  descriptions  of  each  computer  facility  listed 
and  its  general  pricing  algorithm;  abstracts  of  available  programs, 
subdivided  into  13  areas  of  application;  three  indexes — by  EIN  number 
by  descriptive  title,  and  by  keyword;  and  complete  descriptions  of 
programs,  including  user  instructions,  samples  of  input  and  output, 
and  cost  estimates.  This  first  volume  contains  a description  of  EIN, 
facilities  descriptions,  abstracts,  and  indexes.  Volumes  two  through 
four  contain  the  complete  program  descriptions.  (JY) 
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The  program  descriptions  that  are  contained  in  this  catalog  are 
based  on  information  furnished  to  EDUCOM  by  the  computer  centers 
associated  with  KIN.  EDUCOM  shall  have  no  liability  whatsoever, 
including,  without  limitation,  liability  for  errors  contained  in 
the  description  or  arising  out  of  the  inappropriateness  of  the 
program  for  the  purpose  for  which  it  is  selected,  to  the  user  in- 
stitutions. EDIJCOM  would  appreciate  being  advised  of  any  errors 
contained  in  these  program  descriptions. 
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The  work  presented  or  reported  herein  was  performed  pursuant  to  a 
Grant  from  the  U.S.  Office  of  Education,  Department  of  Health,  Ed- 
ucation, and  Welfare.  However,  the  opinions  expressed  herein  do 
not  necessarily  reflect  the  position  or  policy  of  the  U.S.  Office 
of  Education,  and  no  official  endorsement  by  the  U.S.  Office  of 
Education  should  be  inferred. 
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THE  EDUCATIONAL  INFORMATION  NETWORK 
The  Purpose  of  EIN 

The  Educational  Information  Network  (EIN)  is  a nonprofit  operation 
concerned  with  the  sharing  of  educational  computing  resources. 

It  is  administered  by  EDUCOM  and  funded  jointly  by  USOE  and  NSF. 
EIN  is  a network  operating  on  the  following  premises. 

(1)  Software  is  used  at  the  installation  where  it  is 
currently  running. 

(2)  The  network  is  to  distribute  information  about  the 
availability  of  this  software. 

(3)  The  network  is  to  act  as  administrative  middleman 
between  the  user  and  the  resource.  It  will  secure 
the  commitment  of  the  resource  to  the  user  and  will 
handle  the  billing  and  accounting. 

(4)  The  network  is  in  no  way  to  interpose  itself  into 
the  technical  transaction. 

Eligibility 

Membership  is  open  to  any  member  of  EDUCOM.  Nonmembers  may  use 
the  network  by  working  through  an  EIN  member  at  the  discretion 
of  that  member. 

How  EIN  Works 

EIN  maintains  a group  of  contact  personnel  at  member  institutions, 
nationally  and  internationally,  called  the  EIN  technical  represent 
atives.  Each  of  these  persons  is  the  liaison  between  his  institu- 
tion and  EIN. 
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Through  these  persons,  items  of  software  are  offered  for  distribu- 
tion through  the  network.  These  include  programs,  systems  of  pro- 
grams, facilities,  interactive  systems,  etc.  In  other  words,  any 
item  of  software  that  is  of  interest  to  the  academic  community 
can  be  included. 

EIN  publishes  writeups  of  the  software  in  this  periodical,  called 
the  EIN  Software  Catalog . It  is  supplemented  monthly,  updated  as 
needed,  and  distributed  to  all  institutions  which  are  members  of 
EIN.  It  makes  all  programs  listed  with  EIN  available  for  inspection. 

Persons  wishing  to  use  a program  make  the  arrangements  through 
the  EIN  technical  representative  at  their  institution. 

The  Intended  Benefits  of  EIN 

In  General:  Computational  facilities  are  expensive.  Tech- 

nical abilities  are  in  short  supply.  Require- 
ments for  many  types  of  facility  exist  at  the 
same  institution. 

All  these  problems  are  helped  by  resource 
sharing. 

To  the  Resource:  The  EIN  Software  Catalog  provides  a medium  for 

the  publication  and  recognition  of  software. 

It  is  like  a scholarly  journal  in  that  respect. 

In  addition,  EIN  will  notify  the  disciplinary 
journals  of  the  inclusion  of  specific  items. 

Usage  of  a facility  by  the  network  can  provide 
better  utilization  by  adding  billable  hours. 

To  the  Users:  EIN  vastly  increases  the  computational  power 

available.  The  sum  of  the  facilities  listed 
in  the  Catalog  is  a larger  resource  than  any 
single  institution  can  afford. 
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HOW  TO  USE  THE  E IN  SOFTWARE  CATALOG 

The  EIN  Software  Catalog  is  made  up  of  four  main  sections. 

I . Faci 1 i ti es 

— includes  (1)  an  alphabetical  listing  of  the  participating  EIN 
members  that  are  represented  in  the  Catalog  by  program  descrip- 
tions; (2)  descriptions  of  each  computer  facility  listed  and  its 
general  pricing  algorithm.  New  material  for  this  section  is  sent 
with  the  update  packages,  as  needed. 

II.  Abstracts 

— is  subdivided  into  13  areas  of  application  to  facilitate  the  se- 
lection of  programs;  within  subsections,  functional  abstracts  of 
programs  available  for  use  are  ordered  by  EIN  Number.  The  13  areas 
of  application  are: 

1.  Administrative 

2.  Behavioral  Science 

( education , psychology,  sociology , etc.) 

3.  Computer  Utility 

(languages,  utility  programs,  systems,  etc.) 

4.  Earth  Sciences 

(geography,  geology,  mineralogy,  etc.) 

5.  Engineering  § Technology 

6.  Humanities 

(art,  history,  music,  etc.) 

7.  Library  § Information  Sciences 

8.  Life  Sciences 

(biology,  medicine,  zoology,  etc.) 

9.  Mathematics 

10.  Operations  Research 

(linear  programming,  simulations , etc.) 

11.  Physical  Sciences 

(astronomy,  chemistry,  physics,  etc.) 

12.  Statistics  § Measurement 

13.  General  Facility  Access 
(entire  facility  accessible ) 
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The  Abstracts  Section  is  supplemented  monthly  along  with  the  En- 
tries Section. 

III.  Index 

— is  made  up  of  three  indices:  by  (1)  EIN  Number,  (2)  descriptive 

title,  and  (3)  key  words.  The  programs  covered  in  the  Keyword  In- 
dex are  those  listed  in  the  EIN  Number  Index  bearing  the  same  date. 
The  Index  Section  will  be  made  current  at  regular  intervals  and 
sent  as  part  of  the  update  packages . 

IV.  Entries 

— contains  more-complete  descriptions  of  programs  available  for 
use  than  are  given  in  the  Abstracts  Section;  includes  user  in- 
structions, samples  of  input  and  output,  and  cost  estimates;  pro- 
grams are  ordered  by  EIN  Number.  The  Entries  Section  is  supple- 
mented monthly  along  with  the  Abstracts  Section. 

How  to  Find  a Program 

There  are  basically  two  ways  to  use  this  Catalog  to  find  a program 
that  might  serve  your  needs.  If  you  can  find  in  the  Keyword  Index 
words  or  phrases  that  describe  the  operation  that  you  want,  the 
associated  EIN  Numbers  can  then  be  used  to  locate  the  pertinent 
program  writeups  in  the  Entries  Section. 

Alternately,  by  browsing  through  the  relevant  areas  of  application 
in  the  Abstracts  Section,  you  should  be  able  to  determine  the  EIN 
Numbers  of  programs  that  may  be  of  use  to  you.  The  more  complete 
description  of  the  Catalog  entry  for  a particular  program  can  then 
be  located  by  the  EIN  Number  in  the  Entries  Section. 

How  to  Use  a Program 

Material  in  the  Entries  Section  is  designed  to  contain  enough  in- 
formation and  instruction  so  that,  in  most  cases,  a program  may 
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be  used  immediately.  It  is  generally  not  designed  to  delineate 
all  of  the  available  options  and  minor  details  of  a given  program. 

If  a program  or  system  is  too  extensive  or  complex  to  allow  a con- 
cise descrintion,  other  literature  is  cited  so  that  with  the  aid 
of  your  EIN  technical  representative,  you  can  obtain  further  docu- 
mentation. On  the  basis  of  the  catalog  entry,  or  with  additional 
documentation,  you  should  be  able  to  decide  upon  your  interest  in 
a program  and  to  prepare  the  necessary  inputs  for  its  use. 

How  to  Submit  a Request  for  Service 

The  first  submitted  request  for  a program  to  be  run  at  one  of  the 
participating  facilities  requires  contact  through  your  EIN  tech- 
nical representative.  He  will  have  the  necessary  forms  and  in- 
structions on  how  to  establish  an  account  with  the  selected  par- 
ticipant. In  addition,  he  may  be  of  help  in  determining  whether 
valid  input  data  have  been  prepared. 

How  to  Use  the  Network 

Prior  to  any  use  of  the  network,  a credit  sufficient  to  cover  the 
intended  use  must  first  be  established  with  EIN.  This  can  be  done 
by  issuing  Purchase  Orders,  by  depositing  cash,  or  by  depositing 
a cash-equivalent  quantity  of  computing  power.  Each  user  must 
then  establish  an  account  for  each  resource  that  he  wishes  to  use. 
For  this  purpose  the  EIN  Account  Initiation  Form  is  provided. 

Once  the  account  is  initiated,  you  work  directly  with  the  resource 
institution.  Work  is  ordered  by  submitting  an  EIN  Job  Run  Form 
directly  to  the  resource  EIN  technical  representative.  Remember, 
however,  that  the  work  authorized  may  not  exceed  the  amount  re- 
maining in  the  account. 
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At  the  end  of  each  month,  you  will  receive  an  account  statement, 
listing  your  institution's  total  credits  with  the  Network,  the 
charges  against  each  of  your  accounts,  and  the  amount  remaining 
in  that  account.  You  will  also  receive  a separate  invoice  for 
each  user,  which  can  be  used  for  internal  purposes. 

How  to  Use  a Remote-Access  System 

The  user  will  establish  an  account  with  EIN  by  submitting  an  EIN 
Account  Initiation  Form  for  each  resource  that  he  wishes  to  use. 
Upon  validation,  the  EIN  office  will  notify  the  resource  institu- 
tion of  the  initiation  of  the  account. 

The  resource  institution  will  then  issue  to  the  user  the  system- 
access  instructions,  log-in  procedures,  user  codes,  and  special 
information.  Once  the  user  has  acquired  the  information  necessary 
to  the  use  of  a special  remote-access  system,  he  may  then  make  use 
of  the  resource  without  having  to  submit  individual  Job  Run  Forms. 

The  resource  institution  will  be  responsible  for  ensuring  that 
each  user  does  not  exceed  his  allowable  usage.  The  resource  will 
invoice  the  EIN  office,  which,  in  turn,  will  invoice  the  user. 

How  to  Supply  Services  to  the  Network 

You  will  be  authorized  to  perform  work  for  a given  user  upon  re- 
ceipt from  EIN  of  a verified  Account  Initiation  Form.  You  will 
receive  individual  job  orders  specified  on  the  EIN  Job  Run  Form. 

When  a job  is  completed,  the  work  should  be  invoiced  to  EIN.  You 
may  use  your  standard  accounting  procedures.  This  invoice  must 
be  issued  to  EIN  against  the  number  appearing  on  the  EIN  Account 
Initiation  Form. 
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Invoices  should  be  directed  to 

Educational  Information  Network 
EDUCOM 

100  Charles  River  Plaza 
Boston,  Massachusetts  02114 

EIN  Network  Overhead  Charge 

A charge  of  use  of  the  EIN  Network,  amounting  to  201  of  the  total 
resource  charge,  will  be  invoiced  to  the  user. 

How  to  Make  Complaints  and  Comments 

All  complaints  and  comments  (we  hope  that  they  will  not  all  be 
complaints)  should  be  channeled  through  your  local  EIN  technical 
representative.  He  will  be  able  to  relay  your  remarks  both  to 
the  EIN  office  and  to  the  appropriate  participant.  He  is  also 
specially  equipped  to  troubleshoot  whenever  necessary. 

How  to  Get  Additional  Information 

Your  first  source  of  additional  information  is  your  local  EIN 
technical  representative.  He  will  be  able  to  obtain  information 
either  from  other  participants  or  from  the  EIN  office  in  Boston. 

How  to  Submit  Software  to  the  Catalog 

The  network  is  prepared  to  consider  any  item  of  software  that 
could  be  of  use  to  the  academic  community.  Both  academic  and  ad- 
ministrative resources  are  eligible. 

Software  will  be  operated  at  the  institution  which  submits  it. 

The  Catalog,  therefore,  does  not  list  items  which  are  intended 
only  for  export  to  the  user. 
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Three  categories  of  resources  are  being  distributed  through  the 
network  at  this  time:  (1)  programs;  (2)  systems  of  programs,  in- 

cluding remote-access  systems,  and  (3)  entire  facilities,  acces- 
sible either  electronically  or  otherwise. 

Persons  interested  in  submitting  software  in  one  of  these  catego- 
ries should  consult  the  EIN  Documentation  Standards  Handbook  and 
contact  their  EIN  technical  representative. 
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LIST  OF  EIN  MEMBERS 


TECHNICAL  REPRESENTATIVE 


Alabama,  University  of 

Tuscaloosa,  Alabama 

Alberta,  University  of 

Edmonton,  Alberta 

Amherst  College 

Amherst,  Massachusetts 

Arizona,  The  University  of 
Tucson,  Arizona 


Mr.  Roger  B.  Wicks 
Dr.  Dale  H.  Bent 
Mr.  Paul  J.  Plourde 
Dr.  Roger  van  Norton 


Boston  University 

Boston,  Massachusetts 

British  Columbia,  The  University  of 
Vancouver,  British  Columbia 

Brooklyn,  Polytechnic  Institute  of 
Brooklyn,  New  York 

Bucknell  Uni  vers i ty 

Lewisburg,  Pennsylvania 


Mr.  John  E.  Alman 
Program  Librarian 
Mr.  Stanley  Habib 
Mr.  E.  F.  Staiano 


Calgary,  The  University  of 
Calgary,  Alberta 

California,  University  of 

Berkeley,  California 
Davis,  California 
Irvine,  California 
Los  Angeles,  California 
Riverside,  California 
San  Diego,  California 
San  Francisco,  California 
Santa  Barbara,  California 
Santa  Cruz,  California 

Carnegi e— Mel  1 on  University 

Pittsburgh,  Pennsylvania 

Catholic  University  of  America,  The 
Washington,  D.  C. 

Cleveland  State  University,  The 
Cleveland,  Ohio 


Dr.  Dennis  Ojakangas 


Mr.  Kenneth  Hebert 
Mr.  G.  J.  Kurowski 
Mr.  Julian  Feldman 
Mr.  William  B.  Kehl 
Mr.  Morris  J.  Garber 
Mr.  Kenneth  L.  Bowles 
Mr.  John  A.  Starkweather 
Mr.  Charles  R.  Loepkey 
Mr.  Harry  D.  Huskey 

Mr.  Harry  Rowell 
Dr.  Andrew  G.  Favret 
Mr.  C.  William  Marcy  III 


Dalhousie  University 

Halifax,  Nova  Scotia 


Mr.  John  Howard  Oxley 
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LIST  OF  El N MEMBERS 


TECHNICAL  REPRESENTATIVE 


Dartmouth  College 

Hanover,  New  Hampshire 

Dayton,  University  of 
Dayton,  Ohio 

Drexel  Institute  of  Technology 

Philadelphia,  Pennsylvania 

Duke  University 

Durham,  North  Carolina 


Mr.  A.  Kent  Morton 
Mr.  Leo  J.  Chico 
Prof.  James  B.  Maginnis 
Mr.  Hamilton  Hoyler 


Educational  Testing  Service  Mr.  Ernest  Anastasio 

Princeton,  New  Jersey 

Evergreen  State  College,  The  Dr.  Robert  Barringer 

Olympia,  Washington 


Florida,  University  of  Dr.  R.  G.  Selfridge 

Gainesville,  Florida 

Florida  State  University,  The  Mr.  Ray  Soller 

Tallahassee,  Florida 


Georgia,  The  University  of  Dr.  James  L.  Carmon 

Athens , Georgia 

Georgia  Institute  of  Technology  Mr.  A.  P.  Jensen 

Atlanta,  Georgia 


Harvard  University 

Cambridge,  Massachusetts 

Hawaii,  University  of 

Honolulu,  Hawaii 

Indiana  University 

Indianapolis,  Indiana 

Iowa,  The  University  of 
Iowa  City,  Iowa 

Iowa  State  University  of  Science 

and  Technology 

Ames,  Iowa 


Dr.  Norman  Zachary 
Miss  Jean  Foytik 
Dr.  David  A.  Neal 
Mr.  Phillip  Dylhoff 

Dr.  Clair  G.  Maple 


Kansas,  University  of 

Lawrence,  Kansas 


Mr.  Paul  J.  Wolfe 
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LIST  OF  El N MEMBERS 


TECHNICAL  REPRESENTATIVE 


Lehigh  University 

Bethlehem,  Pennsylvania 

Liege  Universite  de 

Liege,  Belgium 


Dr.  John  E.  Walker 
Dr.  A.  Danthine 


Maine,  University  of 
Orono,  Maine 

Marquette  University 

Milwaukee,  Wisconsin 

Maryland,  University  of 

College  Park,  Maryland 

McGill  University 

Montreal,  Quebec 

Miami,  University  of 

Coral  Gables,  Florida 

Michigan  State  University 

East  Lansing,  Michigan 

Michigan,  Western,  University 
Kalamazoo,  Michigan 

Middle  Atlantic  Educational  & 

Research  Center 
Lancaster,  Pennsylvania 

Minnesota,  University  of 

Minneapolis,  Minnesota 

Missouri,  The  University  of 
Rolla,  Missouri 


Mr.  Jeremy  Johnson 
Mr.  Robert  Miller 
Dr.  John  P.  Menard 
Prof.  W.  D.  Thorpe 
Mr.  Bruce  M.  Weber 
Dr.  Harry  Eick 

Prof.  Jack  Meagher 

Dr.  Paul  W.  Ross 
Dr.  William  Craig 
Prof.  Ralph  E.  Lee 


Nevada,  University  of 
Reno,  Nevada 

New  Hampshire,  The  University  of 
Durham,  New  Hampshire 

New  Mexico,  The  University  of 

Alburquerque , New  Mexico 

New  York  Institute  of  Technology 
New  York,  New  York 

New  York  University 

New  York,  New  York 


Dr.  Dan  Oppelman 
Mr.  Richard  Burrows 
Dr.  Stoughton  Bell 
Dr.  Alexander  Schure 

Prof.  Max  Goldstein 
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New  York,  The  City  University  of 
New  York,  New  York 

Dean  Robin  E.  Spock 

New  York,  State  University  of 
Albany,  New  York 

Mr.  Harold  Wakefield 

New  York,  State  University  of 
Albany,  New  York 

Mr.  Robert  J.  Robinson 

Northeastern  University 

Boston,  Massachusetts 

Prof.  Thomas  E.  Hulbert 

Northwestern  University 

Evanston,  Illinois 

Mrs.  Lorraine  Borman 

Notre  Dame,  University  of 

Notre  Dame,  Indiana 

Mrs.  Elizabeth  Hutcheson 

Oberlin  College 

Oberlin,  Ohio 

Mr.  Eric  A.  Sosman 

Ohio  College  Library  Center,  The 
Columbus,  Ohio 

Dr.  Frederick  G.  Kilgour 

Oklahoma  Medical  Center,  The 

University  of 
Oklahoma  City,  Oklahoma 

Dr.  Arthur  Nunnery 

Pennsylvania,  University  of 

Philadelphia,  Pennsylvania 

Dr.  Charles  W.  McClintock 

Pennsylvania  State  University,  The 

University  Park,  Pennsylvania 

Dr.  Daniel  Bernitt 

Pittsburgh,  University  of 

Pittsburgh,  Pennsylvania 

Mr.  John  Nold 

Principia  College 

Elsah,  Illinois 

Mr.  William  H.  Miller 

Quebec,  Universite  de 
Quebec,  Quebec 

Mr.  Jean  Paul  Pelchat 

Rochester  Institute  of  Technology 
Rochester,  New  York 

Mr.  Ronald  E.  Stappenbeck 
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LIST  OF  El N MEMBERS  TECHNICAL  REPRESENTATIVE 

Southern  Methodist  University  Mr.  James  Stephens 

Dallas,  Texas 


Temple  University  Mr.  David  Remis 

Philadelphia,  Pennsylvania 

Texas  Tech  University  Mr.  Thomas  F.  Lee 

Lubbock,  Texas 


Vanderbilt  University  Mr.  Parker  L.  Coddington 

Nashville,  Tennessee 

Virginia,  University  of  Dr.  Alan  P.  Batson 

Charlottesville,  Virginia 

Virginia  Polytechnic  Institute  Dr.  Robert  Heterick 

Blacksburgh,  Virginia 


Washington  University 

St.  Louis,  Missouri 

Washington  State  University 
Pullman,  Washington 

Wayne  State  University 

Detroit,  Michigan 

West  Virginia  University 

Morgantown,  West  Virginia 

Wilkes  College 

Wilkes-Barre,  Pennsylvania 


Dr.  Jon  C.  Strauss 
Dr.  Mads  Ledet 
Dr.  Charles  H.  Briggs 
Dr.  Wayne  Muth 
Dr.  David  Williams 
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PARTICIPATING  COMPUTER  FACILITIES 

California,  University  of 

Santa  Barbara,  California 

Catholic  University  of 
America,  The 
Washington,  D.C. 

Dalhousie  University 

Halifax,  Nova  Scotia 

Dartmouth  College 

Hanover,  New  Hampshire 

Educational  Testing  Service 
Princeton,  New  Jersey 

Florida  State  University,  The 
Tallahassee,  Florida 

Georgia,  University  of 
Athens,  Georgia 

Indiana  University — Purdue 

University  at  Indianapolis 
Indianapolis,  Indiana 

Iowa , Uni  vers i ty  of 
Iowa  City,  Iowa 

Iowa  State  University  of  Science 

and  Technology 

Ames,  Iowa 

Marquette  University 

Milwaukee,  Wisconsin 

Maryland,  University  of 

College  Park,  Maryland 

Michigan  State  University,  The 
East  Lansing,  Michigan 

Middle  Atlantic  Educational  and 

Research  Center 
Lancaster,  Pennsylvania 


Minnesota,  University  of 
Minneapolis,  Minnesota 

New  York,  The  City  University  of 
New  York,  New  York 

Northwestern  University 
Evanston,  Illinois 

Notre  Dame,  University  of 
Notre  Dame,  Indiana 

Pennsylvania,  University  of 

Philadelphia,  Pennsylvania 

Pennsylvania  State  University, 

The 

University  Park,  Pennsylvania 

Pittsburgh,  University  of 

Pittsburgh,  Pennsylvania 

Virginia,  University  of 

Charlottesville,  Virginia 

Washington  University 
St.  Louis,  Missouri 


EDUCOM 


educational  information  network 


NAME  OF  FACILITY 


NAME  AND  ADDRESS  OF 
El N TECHNICAL 
REPRESENTATIVE 


PRINCIPAL  EQUIPMENT 


University  of  California,  Santa  Barbara 
Computer  Center 

Mr.  Charles  R.  Loepkey,  Assistant 
Director,  Computer  Center,  University 
of  California,  Santa  Barbara, 

California  93106 
Tel. : (805)  961-2261 

IBM  360/75 
IBM  360/20 


STANDARD  SYSTEM  USE 

The  operating  system  in  use  is  OS/MVT  with  HASP.  Information 
on  system  usage  can  be  found  in  the  references  listed  under 
the  specific  software  entry. 


PRICING 


Charges  for  use  of  the  On-Line  System  are  the  sum  of  the  follow- 
ing. 


Description 


Price 


Connect  time 

Central  processor  unit  (CPU) 
Core  units 
Disk  storage 


$4. 00/hr. 

0 . 0001793/CRUa 
0 . 1776/K-byte-hr . 
0 . 10/K- byte -month 


aA  CRU  is  defined  as  CPU  sec.  X a program  weighting  factor 
which  is  dependent  on  the  characteristics  of  the  program. 


The  cost  per  hour  varies  from  user  to  user  but  the  average  for 
all  users  is  $8.40.  Student  usage  is  nearly  always  on  the 
low  side  of  the  mean  cost/hr. 


% 


4/71 


19 


fcDUCOM 


LDUCATIONAL  INFORMATION  NETWORK 


( 


( 


NAME  OF  FACILITY 


NAME  AND  ADDRESS  OF 
EIN  TECHNICAL 
REPRESENTATIVE 


PRINCIPAL  EQUIPMENT 


The  Catholic  University  of  America 
Computer  Center 

Dr.  Andrew  G.  Favret,  Dir.,  Computer 
Center,  The  Catholic  University  of 
America,  Washington,  D.C.  20017 
Tel.  : (202)  529-6000  ext.  661 

P DP-10 


STANDARD  SYSTEM  USE 

The  PDP-10  is  a timesharing  system  operating  under  the  standard 
timesharing  monitor.  Details  on  use  of  the  PDP-10  can  be 
found  in  the  reference  listed  below. 


PRICE 

Current  charges  for  timesharing  use  are: 

Central  Processor  Time  $150. /hr. 

plus 

Kilo-core  Seconds  $ 20. /hr.  before  5 p.m. 

$ 10. /hr.  after  5 p.m. 

plus 

Connect  Time  $ 2.40/hr. 

REFERENCES 

PDP-10  User's  Guide  (Washington,  D.C.:  Catholic  Univ.  Comp 

Ctr.,  March  1971).  Available  from  Catholic  University 
on  request.  7 
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NAME  OF  FACILITY 

NAME  AND  ADDRESS  OF 
EIN  TECHNICAL 
REPRESENTATIVE 


PRINCIPAL  EQUIPMENT 


The  Dalhousie  University  Computing  Center 

John  Howard  Oxley,  Dept,  of  Communica- 
tions Services,  I.W.  Killam  Memorial 
Library,  Dalhousie  University,  Halifax, 
Nova  Scotia,  Canada 

CDC  6400 


STANDARD  SYSTEM  USE 

The  operating  System  used  is  the  standard  SCOPE  system.  Control 
cards  for  the  program  run  will  be  provided  at  run  time. 

PRICING 

The  present  rate  for  computer  time  supplied  to  external  educa- 
tional users  is  $150 . /process ing  hr  (Canadian  currency),  where 
processing  time  is  derived  by  the  algorithm: 

PP 

3 (CP  + y~)  in  seconds,  CP  = CPU  time 

4 PP  = peripheral 

processor 

time 

and  charges  are  computed  as: 

3 (CP  + U-) 

t — x $150. 

3600 


The  minimum  charge  is  $5.00  (Canadian),  which  includes  postage 
and  handling.  Extra  charges  for  special  transmission  modes, 
special  forms  or  other  custom  work  are  available  on  request  be- 
fore job  submission. 

Non-educational  external  users'  rate  available  on  request. 
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NAME  OF  FACILITY 


NAME  AND  ADDRESS  OF 
EIN  TECHNICAL 
REPRESENTATIVE 


PRINCIPAL  EQUIPMENT 


Kiewit  Computation  Center 
Dartmouth  College 

Mr.  A.  Kent  Morton,  Kiewit  Computation 
Center,  Dartmouth  College,  Hanover, 

New  Hampshire  03755 
Tel.:  (603)  646-2864 

Dual  GE- 635 


STANDARD  SYSTEM  USE 

The  GE-635  normally  operates  in  a time-sharing  mode,  supporting 
such  low-speed  terminals  as  Teletype  models  33,  35,  and  37, 
Friden  7100,  and  IBM  2741.  Other  teletype-compatible  and 
IBM-compatible  devices  will  also  be  accepted  by  the  system. 


Dartmouth  Time-Sharing  (DTSS)  is  available  from  8:00  a.m.  to 
1:00  a.m.  on  Monday,  Tuesday,  Thursday,  Friday,  and  Saturday; 
from  8:00  a.m.  to  8:00  p.m.  on  Wednesday;  and  from  8:00  p.m. 
to  1:00  a.m.  on  Sunday. 


To  be  accepted  by  the  system,  a user  must  supply  a valid  user 
number  which  is  provided  when  a new  account  is  approved.  Log- 
on procedures  and  other  necessary  information  will  be  found  in 
the  reference  below. 


A potential  user  should  first  file  an  Account  Initiation  Form 
with  the  EIN  Project  Office.  EIN  will  subsequently  notify 
the  Technical  Representative  at  Dartmouth,  who  will  contact  the 
potential  user  and  arrange  for  validating  a passworded  user 
number. 

PRICING 


Terminal  connect  time 
110  bps 
150  bps 

Central  Processor 
Storage 


Educational  Users 

$3 . 50/hr . 

$4 . 35/hr . 

$0 . 11/sec . 

$2 .95/1000  words 


Commeroial  Users 

$11. 00/hr. 

$12. 75/hr . 

$ 0.35/sec. 

$ 3.00/1000  words 


REFERENCES 

Morton,  A.  Kent,  Conoise  Handbook  to  the  Dartmouth  Time-Sharing 
System , (Kiewit  Comput.  Center,  Dartmouth  College,  Hanover, 
N.H.,  June, 1970).  Available  from  the  EIN  Office  at  the 
cost  of  reproduction  and  mailing. 
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NAME  OF  FACILITY 


NAME  AND  ADDRESS  OF 
EIN  TECHNICAL 
REPRESENTATIVE 


PRINCIPAL  EQUIPMENT 


Office  of  Data  Analysis  Research 
Educational  Testing  Service 

Mr.  Ernest  Anastasio,  Assistant 
Director,  Office  of  Data  Analysis 
Research,  Educational  Testing  Ser- 
vice, Rosedale  Road,  Princeton, 
N.J.  08540 

Tel.:  (609)  921-9000  ext.  2552 

IBM  System  360/65 


STANDARD  SYSTEM  USE 

The  operating  system  in  use  is  an  OS/MVT  with  HASP. 


PRICING 

In  a mult i -programming  environment,  the  elapsed  time  for  a job 
is  affected  by  other  jobs  that  may  be  resident  in  the  system. 
Consequently,  the  elapsed  wall-clock  time  is  not  an  equitable 
measure  of  usage.  Recognizing  the  inadequacies  of  billing  on 
wall-clock  time,  the  new  job  billing  algorithm  is  designed 
around  a theoretical  elapsed  time  called  Computed  Elapsed  Time 
(CET)  . CET  is  an  estimate  of  the  elapsed  job  time  through 
knowledge  of  the  number  of  i/O-device  accesses  and  the  central 
processing  unit  (CPU)  time  for  the  job  step.1 

In  brief,  the  cost  for  a job  is  computed  according  to  the 
following  equation. 


C 


x T 


cet 


+ 


T 

wet 


x l D. 

• X 


where : 


+ H + F 


< 


C = Cost 

Dp  = Design  partition  hourly  ratea 
T . = Computed  Elapsed  Time 

LC  L 

Twct  = Wal1  clock  Time 

D^  = Hourly  rate  for  the  i-th  dedicated,  device 
H = HASP  standard  charge  for  I/O 

F = Fixed  charges  (not  presently  used,  but  allows  for  flexibility) 

aDesign  partition  is  the  portion  of  the  machine  used  for  a job 
and  can  be  determined  from  the  table  on  the  following  page. 

continued 
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CET  Hourly 

Rates  by  Design 

Parti ti on 

Core 

0 

Tapes 

1-4 

5-7 

8 and  up 

<20 

$ 52. 

$ 73. 

$ 87. 

$ 116. 

21-40 

106. 

131. 

145. 

174. 

41-60 

158. 

174. 

196. 

225. 

61-80 

210. 

225. 

247. 

276. 

81-100 

264. 

283. 

305. 

334. 

101-120 

316. 

334. 

355. 

384. 

121-140 

370. 

392. 

413. 

442. 

141-160 

422. 

442. 

464. 

493. 

161-180 

476. 

500. 

515. 

544. 

181-200 

528. 

551. 

566 . 

595. 

201-220 

580. 

595. 

616. 

645. 

221-240 

632. 

653. 

674. 

703. 

241-260 

687. 

711. 

732. 

761. 

261-300 

792. 

812. 

834. 

863. 

301-350 

924. 

943. 

964. 

993. 

351-400 

1056. 

1080. 

1095. 

1124. 

401-500 

1318. 

1334. 

1356. 

1385. 

>500 

1450. 

1450. 

1450. 

1450. 

At  present  the  rate  for  the  full  usage  of  the  ETS  computational 
facilities  is  $1 ,450/CET— hr . 

Further  information  on  the  full  pricing  algorithm  and  details  of 
an  approximate  algorithm  can  be  obtained  from  the  reference  listed 
below.  Interested  persons  should  contact  the  EIN  technical  rep- 
resentative at  ETS. 

In  addition  to  the  basic  computer  charges,  there  will  be  a fee 
of  $5.00  for  postage  and  handling. 

REFERENCE 

1.  Webb,  J.H.,  Systems  and  Programming  Report  SPG,TR.6:  Machine 

Accounting  and  the  Job  Billing  Algorithm  (Princeton,  N.J.: 
Educational  Testing  Service,  July  1970). 
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NAME  OF  FACILITY  The  Florida  State  University  Computing 

Center 


NAME  AND  ADDRESS  OF 
EIN  TECHNICAL 
REPRESENTATIVE 


PRINCIPAL  EQUIPMENT 


Mr.  Ray  Soller,  Computing  Center, 
The  Florida  State  University, 
Tallahassee,  Florida  32306 
Tel.  : (904)  599-4770 

CDC  6400 


STANDARD  SYSTEM  USE 

The  operating  system  used  is  the  standard  Scope  system.  Control 
cards  (as  dictated  by  the  system)  will,  in  general,  be  provided 
at  run  time. 


PRICING 

The  algorithm  used  for  computing  charges  is  based  on  the  number  of 
computational  units  (hours)  used  for  each  device. 

The  number  of  computational  units  of  computer  time  is  obtained  by 
adding  the  amounts  of  central -processor  and  peripheral-processor 
time  used.  The  current  rate  for  computer  time  is  $150. /CU  if  the 
memory  used  is  £ 70,0008,  or  $225. /CU  if  the  memory  used  is 
> 70,000  . (See  note  below.)  Usage  of  I/O  devices  is  charged  at 
a rate  of  $50. /CU. 

In  addition  , there  will  be  a fee  for  consulting  and  handling  (at 
a rate  of  $7 . 50/h) , with  a minimum  of  one  hour  of  the  same  being 
charged  for  each  run. 

Note:  These  rates  do  not  apply  when  using  the  transportation  pack- 

age, for  which  the  rate  is  set  at  $400. /CU. 
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NAME  OF  FACILITY  University  of  Georgia  Computer  Center 


NAME  AND  ADDRESS  OF 
EIN  TECHNICAL 
REPRESENTATIVE 


Dr.  James  L.  Carmon,  Director,  Computer 
Center,  University  of  Georgia,  Athens, 
Ga.  30601 

Tel. : (404)  542-3106 


PRINCIPAL  EQUIPMENT  IBM  360/65,  IBM  7094,  CDC  6400 


STANDARD  SYSTEM  USE 

The  IBM  360/65  operates  under  OS  360,  MVT,  with  HASP.  The 
IBM  7094  is  run  under  the  IBSYS  operating  system.  The  CDC  6400 
uses  the  standard  Scope  operating  system. 


PRICING 

Pricing  policies  for  the  specific  information  search  services  from 
the  University  of  Georgia  announced  in  this  catalog  are  avail- 
able upon  request. 
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NAME  OF  FACILITY  Indiana  University — Purdue  University 

at  Indianapolis  Research  Computation 
Center 


NAME  AND  ADDRESS  OF 
El N TECHNICAL 
REPRESENTATIVE 


PRINCIPAL  EQUIPMENT 


Dr.  David  A.  Neal,  Director,  Research 
Computation  Center,  1100  West  Michigan 
St.,  Indianapolis,  Ind.  46202 
Tel. : (317)  264-7951 

IBM  7040  (batch  mode)  32K  words  memory 
PDP-8-I  ( time- sharing  mode)  20K  words 
memory 


STANDARD  SYSTEM  USE 

The  IBM  7040  and  the  PDP-8-I  at  IU  Med.  Center,  Indianapolis, 
are  offered  to  EIN  users,  with  RCC  personnel  available  for 
consultation  in  utilizing  the  Library,  keypunching,  etc.  Execu- 
tive system  of  the  7040  is  IBSYS.  Control  Cards  are  described 
in  Refs.  1 and  2.  Jobs  may  be  submitted  to  the  7040  from  8:30 
to  5:30,  Monday  through  Friday.  Output  is  usually  available 
within  24  hours. 


The  PDP-8-I  (TSS  * 8)  is  available  24  hours  a day  , except  long 
weekends.  It  can  be  accessed  by  any  ASCII  terminal  operating 
at  110  baud,  full  duplex.  Access  instructions  can  be  obtained 
from  the  EIN  Technical  Representative.  User  instructions  can 
be  found  in  Ref.  3. 

The  7040  can  be  programmed  in  FORTRAN  IV,  COBOL,  MAP  and  COMIT. 
Peripherals  available  for  use  by  the  7040  include  two  disk 
modules  with  56  million  characters,  four  IBM  729  VI  magnetic 
tape  drives,  an  IBM  1403  printer,  an  IBM  1402  card  reader/punch 
and  an  11'  CalComp  plotter. 

The  PDP-8-I  can  be  programmed  in  FOCAL,  BASIC  and  PAL-D.  Peri- 
pherals available  include  a 256K  disk  module,  2 DEC  tape  drives 
and  a paper  tape  punch/reader . 

PRICING 

Prices  are  for  educational  use  only. 

Description  Cost 

IBM  7040 

Computer  Time  $90. 00/hr. 

continued 
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Desarip tion 


C08  t 


Programmi ng 
Basic 
General 
Complex 


$7. 50/hr. 
$10. 00/hr. 
$15. 00/hr. 


PDP-8-I 
CPU  Time 
Device  Hours 
Hybrid  System 


$3. 75/min. 
$3 . 00/hr. 
$30. 00/hr. 


REFERENCES 

1.  Programmer's  Guide , CG28-6318-8  (White  Plains,  N.Y. : IBM). 

2.  Programmer' 8 Guide  Supplement , RCC  #20.0  (Indianapolis: 
IUPUI  RCC) . 

3.  Introduction  to  Programming  (Maynard,  Mass:  Digital 

Equip.  Corp.). 
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NAME  OF  FACILITY 


NAME  AND  ADDRESS  OF 
EIN  TECHNICAL 
REPRESENTATIVE 


University  Computer  Center 
The  University  of  Iowa 

Mr.  Phillip  A.  Dylhoff,  Head,  Applica- 
tions Programming,  University  Computer 
Center,  The  University  of  Iowa,  Iowa 
City,  Iowa  52240 
Tel.:  (319)  353-3832 


PRINCIPAL  EQUIPMENT  IBM  System  3vD/65 

STANDARD  SYSTEM  USE 

The  operating  system  used  is  the  OS/MVT  with  HASP  II.  Control 
cards  for  the  running  of  programs  will,  in  general,  be  provided 
at  run  time. 


PRICING 


Processor  Charges 

Device 

Central  processor 
unit  (CPU) 

Core  storage 
Main 
Slow* 

Disk  access 
Tape  access 

I/O  Charges 

Device 

Terminal  access 

Card  input 
Local 
Remote 

Card  output 

*:  not  available  for 


University  rate 
$125. /hr. 

$0. 25/megabyte-sec. 
$0 . 06/ megabyte -sec. 

$0 . 0003/access 

$0 . 005/device-sec . 

University  rate 

$1. 75/connect-hr . 

$0 . 0005/card 
$0. 0002/card 

$0 . 0015/card 
batch  jobs 


Commercial  rate 
$260. /hr. 

$0. 37/hr. 

$0 . 10 /me gaby te- sec . 
$0 . 0005/access 
$0 . 016 /device -sec. 

Commercial  rate 
$3 . 00/ connect -hr . 

$0 . 0008/card 
$0. 0005/card 

$0 . 0018/card 
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Device 

Printing 

Local 

Remote 

Plotting 

Paper  tape  access 
Supplies 


University  rate 

$0. 0003/line 
$0. 0002/line 

$14. /hr . 

$0 . 36/ device - s ec . 
$0 . 0035/page 


Commercial  rate 

$0. 0007/line 
$0. 0003/line 

$20. /hr. 

$0. 05/device-sec. 
$0 . 0035/page 


i 


\ 
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NAME  OF  FACILITY 


Iowa  State  University  Computation  Center 


NAME  AND  ADDRESS  OF 
EIN  TECHNICAL 
REPRESENTATIVE 


PRINCIPAL  EQUIPMENT 
STANDARD  SYSTEM  USE 


Dr,  Clair  G.  Maple,  Director,  Computation 
Center,  Iowa  State  University,  Ames, 
la.  50010 

Tel.  : (515)  294-3402 

IBM  System  360/65 


The  operating  system  used  is  the  OS/MVT  (not  under  -HASP).  Control 
cards  for  the  running  of  programs  will,  in  general,  be  provided 
at  run  time. 


PRICING 

The  rate  schedule  for  usage  of  computational  facilities  is  very 
simple.  The  rate  for  expended  CPU  time  is  $375. /h;  in  real  time, 
however,  the  rates  for  core  storage  are  $125. /h  for  main  core  (per 
256K  bytes)  and  $17.50/h  for  large  core  storage  (per  256K  bytes). 

All  charges  incurred  will  be  subject  to  a minimum  of  $5. 00/run. 
This  includes  postage,  handling,  and  consulting  fees.  For  runs 
that  require  greater  amounts  of  computer  time  (for  which  computer 
charges  alone  exceed  $5.00),  there  will  be  no  additional  charges. 
Thus,  for  larger  jobs,  the  total  charge  will  be  comprised  only  of 
the  specific  computer  usage  costs. 
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NAME  OF  FACILITY  Marquette  University  Computing  Center 


NAME  AND  ADDRESS  OF 
El N TECHNICAL 
REPRESENTATIVE 


Mr.  Robert  Miller,  Acting  Director, 
Computing  Center,  Marquette  University, 
1515  W.  Wisconsin  Avenue,  Milwaukee, 
Wise.  53233 
Tel.:  (414)  224-7700 


PRINCIPAL  EQUIPMENT  IBM  7040 
STANDARD  SYSTEM  USE 

The  executive  system  used  is  the  IBSYS  system.  Control  cards 
are  described  in  the  User's  Manual'.  MUCC  00,  and  the 
Programmer's  Guide:  MUCC  10. 


PRICING 

Charges  for  computational  services  for  small  colleges  may  be 
waived.  The  Computing  Center  personnel  aTe  available  for 
consultation,  programming  assistance,  and  keypunching  without 
charge  on  a limited  basis;  extensive  utilization  of  these 
services  can  be  obtained  on  a contractual  basis. 


Service 

Computation 

Consultation 

Programming 

Keypunching 


Hourly  Rate 

$240.00 
$ 10.00 
$ 15.00 
$ 2.50 


l 
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NAME  OF  FACILITY  The  University  of  Maryland  Computer 

Science  Center 


NAME  AND  ADDRESS  OF  Dr.  John  P.  Menard,  Associate  Director, 
EIN  TECHNICAL  Computer  Science  Center,  University  of 
REPRESENTATIVE  Maryland,  College  Park,  Md.  20742 

Tel.:  (301)  454-0100 


PRINCIPAL  EQUIPMENT  UNIVAC  1108,  IBM  7094 
STANDARD  SYSTEM  USE 

The  UNIVAC  1108  is  run  under  the  EXEC  8 operating  system  while 
the  IBM  7094  executive  system  is  IBSYS.  The  1108  has  both 
remote  and  local  batch  capacity  as  well  as  demand  processing 
capability.  The  7094  is  a batch-oriented  system. 


PRICING 

The  UNIVAC  1108  charge  is  $720. /hour  of  CPU  usage  with  a minimum 
of  2 seconds  per  run.  The  7094  charge  of  $222. /hour  is  based 
on  the  total  time  the  job  was  in  the  system.  Excessive  con- 
sumption of  cards  and  paper  during  output  may  result  in  an 
additional  charge. 


In  addition  to  the  computer  usage  charges,  a $15.  postage  and 
handling  fee  will  be  charged  for  each  job  that  originates  at 
another  institution. 
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NAME  OF  FACILITY 


NAME  AND  ADDRESS  OF 
El N TECHNICAL 
REPRESENTATIVE 


The  Michigan  State  University  Computer 
Laboratory 

Dr.  Harry  Eick,  Professor  of  Chemistry, 
Michigan  State  University,  East 
Lansing,  Michigan  48823 
Tel.:  (517)  355-5047 


PRINCIPAL  EQUIPMENT  CDC  6500 

CDC  3600 

STANDARD  SYSTEM  USE 

The  operating  system  used  is  the  standard  Scope  system.  System 
Control  Cards  will  be  provided  by  The  Michigan  State  University 
Computer  Laboratory  Applications  Programming  group. 

PRICING 

Computer  Rate  Structure* 

3600  System 

Central  processor 
Card  read 
Card  punch 
Plot 
Print 

6500  System 

Central  process 
Central  memory 
Peripheral  processor 
Connect  time 
File  storage 
Card  read 
Card  punch 
Print 


$245/hour 
$0.50/1000  cards 
$0.75/1000  cards 
$14 . 40/plotter  hour 
$0.20/1000  lines 


$1 75/hour 

$0. 002/octal  word — CPU  hour 
$ 25/hour 
$4/hour 

$0 . 03/PRU — month 
$0.50/1000  cards 
$0 . 75/1000  cards 
$0 . 20/1000  lines 


Extra  paper  and  card  charges  will  be  assessed  for  all  classes  of 
service  in  the  following  marner, 

Card  punch  $1.10/1000  cards  for  all  output  greater 

than  250  cards  per  problem  number  per 
month 


*Billings  made  to  a non-University  account  number  will  be  assessed 
a surcharge  of  10%. 
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Print 


Plot 


$0. 005/page  for  all  output  greater 
than  250  pages  per  problem  number 
per  month 

$0. 01/inch  for  all  output 


Supplies  and  Miscellaneous 

Keypunch 

Verify 

Tape  storage 

1200  ft.  magnetic  tape 

2400  ft.  magnetic  tape 


Servi ces 

$ 4 . 50/hour 
$ 4 . 50/hour 
$ 0 . 50/month 
$13. 00/each 
$16. 75/each 


Applications  Programming 

Decks  submitted  through  EIN  to  the  Michigan  State  University 
for  processing  will  be  handled  by  the  Applications  Programming 
group.  A fee  of  $10.00  per  hour  is  charged  for  this  service. 


2 


8/71 


EDUCOM 


EDUCATIONAL  INFORMATION  NETWORK 


NAME  OF  FACILITY  Middle  Atlantic  Educational  and 

Research  Center 


NAME  AND  ADDRESS  OF  Mr.  Paul  W.  Ross,  Manager  of  Services, 

EIN  TECHNICAL  MERC,  P.  0.  Box  1372,  Lancaster,  Pa. 

REPRESENTATIVE  17604 

Tel.:  (717)  393-0132  or  393-5021 


PRINCIPAL  EQUIPMENT  RCA  Spectra  70/46G 
STANDARD  SYSTEM  USE 

The  RCA  Spectra  70/46G  normally  operates  in  a time-sharing  mode 
under  TSOS,  supporting  such  low-speed  terminals  as  Teletype 
Model  33  or  35. 


MERC  facilities  are  available  8:00  a.m.  to  midnight  Monday 
through  Friday  and  10:00  a.m.  to  6:00  p.m.  on  Saturday,  except 
for  scheduled  maintenance  time  8:00  a.m.  to  10:00  a.m.  on 
Tuesday  and  Friday.  Other  hours  may  be  specially  arranged. 

MERC  is  using  all  language  capabilities  offered  by  RCA: 
Assembly,  COBOL,  FORTRAN  IV,  BASIC,  Interactive  FORTRAN 
(IFOR) , and  COBOL  Syntax  Checker.  Interested  persons  should 
consult  the  contact  person. 


PRICING 


Description 

Cost 

CPU  Time 

$0 . 05/CRUa 

Connect  Time 

110  baud  to  150  baud 

$ 9.00/hr. 

300  baud 

$12. 00/hr. 

1200  baud 

$15. 00/hr. 

2000  baud 

$20 . 00/hr. 

Peripheral  Time 

Card  reading 

$0.20/1000 

cards 

Card  punching 

$2.00/1000 

cards 

Line  printing 

$0.75/1000 

lines 

Private  volume  usage 
(tape  § disk) 

$0 . 10/minute 

aA  CRU  is  defined  as  CPU  seconds  times  a program  weighting  factor 
which  is  dependent  upon  the  characteristics  of  the  program. 
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Description 


Cost 


Storage  Charges 


On  Line  Storage  (590  Disks) 


First  25  pages* 
Next  75  pages 
Next  400  pages 
Next  500  pages 
Above  1000  pages 


No  charge 
$1 . 00/page 
$0 . 70/page 
$0 . 50/page 
$0 . 25/page 


*A  page  is  2048  characters  (8  bit  + parity)  of  storage 


Off  Line  Storage  (Magnetic  tape) 

MERC  supplied  tapes 
Customer  supplied  tape 


$ 2 . 00/month 
$1 . 00/month 


Guaranteed  Minimum  Discount  Policy 

If  the  user  is  willing  to  guarantee  MERC  a monthly  minimum 
billing,  MERC  will  give  the  user  a discount  on  computer  charges 
(i.e.,  CPU  Time,  Connect  Time,  and  Perioheral  Time)  in  the  amount 
of  (minimum  guaranteed  by  customer/100) % up  to  a maximum  of  301. 

Educational  users  fall  under  the  following  minimum  discount 
policy.  There  is  no  maximum  to  the  amount  of  discount  available 
and  the  discount  is  calculated  as : 


Educational  Discount 

Because  of  MERC's  dedication  to  the  educational  community,  a 
very  liberal  discount  of  50%  is  allowed  to  educational  institu- 
tions. This  discount  is  applied  to  the  total  billing  after  any 
guaranteed  minimum  discounts  are  applied.  However,  educational 
institutions  electing  the  guaranteed  minimum  discount  will  be 
expected  to  make  the  minimum  amount  after  all  discounts  are  ap- 
plied . 

Costs  of  manuals,  consulting,  supplies,  and  other  support  costs 
are  not  covered  by  the  above  discount  policies. 


( 3 /minimum  guaranteed/month) % 


ERIC 


2 


4/71 


EDUCOM 


EDUCATIONAL  INFORMATION  NETWORK 


NAME  OF  FACILITY 


NAME  AND  ADDRESS  OF 
EIN  TECHNICAL 
REPRESENTATIVE 


University  of  Minnesota 
University  Computer  Center 

Mr.  William  J.  Craig,  Assistant 
Director,  CURA,  311  Walker  Library, 
University  of  Minnesota,  Minneapolis, 
Minn.  55455 
Tel.  : (612)  373-  7833 


PRINCIPAL  EQUIPMENT  CDC  660( 

STANDARD  SYSTEM  USE 

The  operating  system  in  use  is  the  SCOPE  system.  Description 
of  the  necessary  control  cards  and  additional  information  of 
use  of  the  University  of  Minnesota  facilities  can  be  found  in 
the  reference  cited  below. 


PRICING 


Description 

Central  processor  time 
Educational  usage 
Other  usage 
Printed  output 


Price 


$12 . /min. 
20 . /min. 
. 02/page 


In  addition,  charges  for  postage  and  handling  will  be  made 
commensurate  with  the  costs  incurred. 


REFERENCE 

Computer  User's  Manual  (Minneapolis:  Univ.  of  Minn.  Comp. 

Center,  Jan.  1971) . 
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NAME  OF  FACILITY 


NAME  AND  ADDRESS  OF 
EIN  TECHNICAL 
REPRESENTATIVE 


PRINCIPAL  EQUIPMENT 
STANDAKD  SYSTEM  USE 


The  City  College  of  The  City  University  of 
New  York  Computation  Center 

Dean  Robin  E.  Spock,  The  City  University 
of  New  York.,  535  East  80  Street,  New  York 
N.Y.  10021 

Tel.:  (212)  360-2187 

George  W.  Elder,  Computation  Center,  The 
City  College  of  The  City  University  of 
New  York,  139  Street  § Convent  Avenue, 

New  York,  N.Y.  10031 
Tel.  : (212)  621-2374 

IBM  System  360/50  I,  IBM  7040 


The  IBM  360/50  I is  run  under  IBM's  O.S./360  and  the  IBM  7040  under 
the  IDSYS. 


PRICING 

The  cost  of  using  the  IBM  360/50  I is  computed  according  to  the  fol- 
lowing formula. 

COST  = [ET  + (jji  + irjj-  + t^O/IOO]  X $2.50  (per  minute), 


where  ET  is  execution  time  (including  CPU  time  and  voluntary  wait 
time),  CR  is  cards  read,  LP  is  lines  printed,  and  CP  is  cards 
punched . 

Use  of  the  IBM  7040  is  at  the  rate  of  $150/h. 
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NAME  OF  FACILITY  Vogelback  Computing  Center 

Northwestern  University 


NAME  AND  ADDRESS  OF 

EIN  TECHNICAL  Lorraine  Borman,  EIN  Technical  Represent- 

REPRESENTATI VE  ative,  Vogelback  Computing  Center,  North- 

western University,  2129  Sheridan  Road, 
Evanston,  111.  60201 
Tel. : (312)  492-3682 


PRINCIPAL  EQUIPMENT  CDC  6400 


STANDARD  SYSTEM  USE 

The  Scope  3.1  operating  system  is  used.  Two  special  cards  are  used 
to  subdivide  a job  deck.  An  end-of -record  (EOR)  card  contains  a 
7-8-9  multipunch  in  Col.  1.  An  end-of- inf ormat ion  (EOI)  card  con- 
tains a 6 - 7 - 8 - 9 multipunch  in  Col.  1.  Generally,  the  remainder  of 
these  two  cards  should  remain  unpunched. 

A job  consists  of  a deck  of  punched  cards,  beginning  with  a se- 
quence card  (supplied  at  Vogelback  Computing  Center)  and  ending 
with  an  EOI  card. 


Sequence  card  (supplied  by  center) 
Job  card 


control  cards 


Cn  ~J 
7-8-9  (EOR) 
Data  Deck  1 
7-8-9  (EOR) 
Data  Deck  2 
7-8-9  (EOR) 


Data  Deck  i 
6 - 7 - 8 - 9 (EOI) 

PRICING 

Charges  for  usage  are  based  on  the  amount  of  central -processor  and 
per ipheral -proces sor  time  used  and  the  amount  of  central  memory 
occupied.  The  total  computer  charge  is  given  by  the  formula 

charge  = R.  X [CP  time  + (0.20  X PP  time)], 

1 
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where : 


R i TABLE 


Job  Field  Length 


0-43K 


43K-100K 


>100K 


Regular  Job 
Long  Joba 


$ 7 . 50/min . 
$6 . 50/min . 


$8 . 50/min. 
$7 .00/min. 


$9 . 50/min. 
$7 , 50/min. 


The  minimum  computer  charge  for  each  job  run  at  the  central  site 
is  $1.00.  The  minimum  charge  for  remote  terminal  jobs  is  $0.50. 

In  addition  to  the  computer  charge,  there  is  a $15,00  handling 
and  postage  fee  for  each  job  that  originates  at  another  institution. 


“Long  jobs  are  those  printing  over  200  pages  of  output  or  those  us- 
ing more  than  10  minutes  of  central-processor  plus  peripheral -pro- 
cessor time  with  a core  usage  of  over  70,000  words.  Most  EIN  jobs 
will  not  be  subject  to  this  rate. 


ERIC 
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NAME  OF  FACILITY  The  University  of  Notre  Dame  Computing 

Center 


NAME  AND  ADDRESS  OF  Mrs.  Elizabeth  Hutcheson,  Computing 
EIN  TECHNICAL  Center,  University  of  Notre  Dame, 
REPRESENTATIVE  Notre  Dame,  Ind,  40556 

Tel.  : (219)  283-7784 


PRINCIPAL  EQUIPMENT  UNIVAC  1107  with  65,536  36-bit  words  of 

core  memory  and  786,432  36-bit  words  of 
drum  storage;  14  Uniservo  IIA  tape  units. 

STANDARD  SYSTEM  USE 

The  operating  system  used  is  the  EXEC  II  system.  Control  cards 
will  be  provided  at  run  time. 


PRICING 

Charges  are  based  on  total  CPU  time  used  during  one  calendar 
month  and  input-output  usage. 

Central  Processor  Charges 


0 — 5 hrs . 

5—10  hrs . 
10—15  hrs . 

15  — 20  hrs. 

20  — 25  hrs. 

use  in  excess  of  2 


480.00  les 


ft  ft 

ft  ft 

ft  ft 

hrs. 


$480. 00/hr 
s 5 % = $456. 00/hr. 
10%  = $432. 00/hr. 
15%  = $408. 00/hr. 
20%  = $384. 00/hr. 
25%  = $360. 00/hr. 


The  above  rates  for  extended  use  of  the  computer  do  not  apply 
to  the  total  number  of  hours  used.  That  is,  the  rate  for  the 
first  five  hours  is  $480. 00/hr.;  for  the  next  five  hours  of 
use,  $456. 00/hr.;  the  next  five  hours,  $432. 00/hr.;  etc. 

Input/Output  Charges 

Card  reader:  5 cards  read  for  1*  (rounded  down) 

Card  punch:  1 card  punched  for  1<£ 

Printer:  1 page  (single-ply)  paper  printed  for  5 4 

(additional  charges  will  be  made  for  printing 
on  multiple-part  paper.) 

In  addition  to  the  basic  computer  charge,  there  will  be  a fee 
of  $10.00  for  postage  and  handling. 
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NAME  OF  FACILITY 

NAME  AND  ADDRESS  OF 
EIN  TECHNICAL 
REPRESENTATIVE 


PRINCIPAL  EQUIPMENT 


University  of  Pennsylvania  Computer  Center 

Dr.  Charles  W.  McClintock,  Director  of 
Operations,  The  Computer  Center,  Univer- 
sity of  Pennsylvania,  3401  Market  Street, 
Philadelphia,  Pennsylvania  19104 
Tel. : (215)  594-5841 

IBM  System  360/75 


STANDARD  SYSTEM  USE 

The  operating  system  is  comprised  of  HASP  II  (Houston  Automatic 
Spooling  with  Priority)  and  MFT  II  (Multiprogramming  with  a Fixed 
Number  of  Tasks),  spooling  input  to  disk  prior  to  execution  and 
output  back  to  disk  after  execution,  so  as  to  maximize  the  flexi- 
bility, i.e.,  minimize  the  expended  time,  with  regard  to  I/O.  Jobs 
are  partitioned  into  priority  classes  to  allow  greater  efficiency 
in  scheduling  jobs  for  processing.  HASP  also  has  the  capability 
of  remote  job  entry. 

In  this  hybrid  operating  system,  a job  has  two  priorities:  an  O.S. 

(dispatching)  priority  and  a HASP  (scheduling)  priority.  The  O.S. 
priority  depends  on  the  partition  in  which  the  job  is  to  be  exe- 
cuted, with  partition  3 (P 3 ) being  the  one  with  highest  priority 
for  users , having  110K  bytes  of  storage.  [Partition  4 (P4)  has 
200K  bytes . ] 

The  overall  HASP  priority  is  determined  by  two  things:  (1)  the 

HASP  job  class  and  (2)  execution  and  I/O  requirements.  At  present, 
there  are  seven  of  these  job  classes,  summarized  in  the  table  be- 
low and  listed  in  their  normal  order  of  priority  (decreasing). 


Class 

Usual 

Parti tion 

Use 

Time 

Limit 

Line 

Limit 

Punched- 
Card 
Limi  t 

W 

3 

All  express 
jobs  with  no 
output 

WATFOR 

punched 

10  sec 

1000 

0 

X 

3 

All  express 

cept  WATFOR 

jobs  ex- 

1 min 

6000 

2000 
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Class  Usual 

Partition 


Use 


Time 

Limit 


Line  Punahed- 
Limit  Card 

Limit 


z 

4 

All  WATFOR  jobs  to 
be  run  in  main  batch 
(no  punched  output) 

10  sec 

1000 

0 

c 

(premium) 

4 

Any  O.S.  job;  short  60  min 
jobs  processed  first 
(with  2 min,  5000  lines, 
and  600  cards  being  de- 
fault limits  when  no 
other  limits  are  spe- 
cified) 

50  000 

9999 

A 

(base) 

4 

Any  O.S.  job  (same 
default  limits  as 
class  C) 

60  min 

5000 

9999 

E 

(standby) 

4 

Any  O.S.  job  (same 
default  limits  as 
class  C) 

100  min 

100  000 

9999 

F 

(las  trun) 

4 

Any  O.S.  job  (same 
default  limits  as 

100  min 

100  000 

9999 

class  C) 


Note:  Classes  E and  F are  run  only  when  there  are  no  jobs  in  any 

of  the  other  classes. 


PRICING 

Pricing  policies  for  the  specific  University  of  Pennsylvania  pro- 
grams entered  in  this  Catalog  are  listed  as  part  of  each  program 
writeup . 
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NAME  OF  FACILITY 


NAME  AND  ADDRESS  OF 
EIN  TECHNICAL 
REPRESENTATIVE 


PRINCIPAL  EQUIPMENT 
STANDARD  SYSTEM  USE 


The  Pennsylvania  State  University 
Computation  Center 

Dr.  Daniel  L.  Bernitt,  The  Pennsylvania 
State  University  Computation  Center, 

105  Computer  Building,  The  Pennsylvania 
State  University,  University  Park,  Penn- 
sylvania 16802 
Tel. : (814)  865-9527 

IBM  System  360/67 


The  System  360/67  is  run  under  IBM's  O.S./360  and  a locally  devel- 
oped Remote  Job  Entry  (RJE)  system,  supporting  such  low-speed  ter- 
minals as  the  IBM  2741,  IBM  1050,  and  DATEL  THIRTY-21.  More  de- 
tailed information  as  to  usage  of  the  RJE  system  may  be  obtained 
from  the  manual  "Remote  Job  Entry  System — General  Information  and 
Summary  Description,"  available  from  the  EIN  office  at  the  cost  of 
duplication  and  mailing. 


PRICING 


Whether  a batch-processing  job  originates  directly  (through  high- 
speed entry)  or  indirectly  (via  the  RJE  system) , charges  for  com- 
puter time  on  the  360/67  are  calculated  at  the  rate  of  $0. 11/sec. 

When  the  RJE  system  is  used,  there  are,  in  addition,  two  types  of 
specific  charges.  First  is  the  charge  for  usage  of  a typewriter 
terminal,  based  upon  the  actual  connection  time  (time  between 
"logging  on"  and  "logging  off") . The  amount  of  time  is  calculated 
to  the  nearest  minute  and  charged  at  a rate  of  $0.‘07/min. 

The  second  charge  is  for  the  use  of  storage  space,  computed  on  the 
basis  of  the  number  of  files  (where  a file  consists  of  500  eighty- 
column  card  images)  belonging  to  a user  and  the  number  of  days  each 
such  file  is  retained.  In  general  the  retention  of  files  is  charged 
at  a rate  of  $0 . 12/f ile/day . 
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NAME  OF  FACILITY 

NAME  AND  ADDRESS  OF 
E IN  TECHNICAL 
REPRESENTATIVE 


PRINCIPAL  EQUIPMENT 


STANDARD  SYSTEM  USE 


University  of  Pittsburgh  Computer  Center 
Jdhn  No  Id 

Assistant  Director  for  Services 
Computer  Center,  University  of  Pittsburgh 
800  Cathedral  of  Learning 
Pittsburgh,  Pennsylvania  15213 
Tel.:  (412)  621-3500,  ext.  7185 

IBM  7090 

IBM  System  360/50  (2) 


The  IBM  7090  and  one  of  the  360/50  computers  are  utilized  to  pro- 
vide batch-processing  service.  The  7090  uses  a modified  version 
of  the  monitor-controlled  University  of  Michigan  Executive  System, 
while  the  model  50  is  controlled  by  IBM’s  O.S./360.  Time-sharing 
capability  is  available  from  the  second  360/50,  operating  under 
the  University  of  Pittsburgh  Time-Sharing  System  (PTSS) , a system 
which  has  the  added  feature  of  concurrent,  background  batch-pro- 
cessing  (for  larger  programs). 

Use  of  the  Time-Sharing  System  requires  "signing  on,"  by  typing 
$$  LOGON  USERID,  where  the  term  userid  refers  to  an  assigned  pro- 
ject number  followed  by  an  individual  "man-number"  code.  Upon 
acceptance  of  the  logon , the  user  may  freely  utilize  PTSS.  (For 
detailed  usage,  it  will  be  necessary  to  obtain  the  reference  given 
below.)  When  he  is  finished,  he  so  indicates  by  typing  $$  LOGOFF, 
at  which  time  the  necessary  accounting  information  is  updated. 

To  use  the  7090  system  or  O.S./360,  the  approved  project  number 
and  man-number  code  are  punched  onto  an  ID  card  which  must  precede 
all  other  cards  in  a submitted  deck. 


REFERENCES 

Pitt  Time- Sharing  System  for  IBM  System/ 360  (Univ.  Pittsburgh 
Computer  Center,  Pittsburgh,  Pa.;  revised  in  Mar.  1968). 

PRICING 

Charges  for  batch-processing  service  are  computed  at  fixed  hourly 
rates  ($250/h  for  the  7090  and  $2i25/h  for  the  360/50).  However, 
the  total  charges  resulting  from  use  of  the  PTSS  are  determined  by 
the  amount  of  usage  of  each  of  three  system  components: 
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(a)  CPU  time,  in  tenths  of  a second; 

(b)  core  storage,  determined  by  the  product  of  the  number  of 
used  blocks  (where  a block  of  core  is  8192  bytes)  and  the 
execution  time  to  the  nearest  1/300  sec; 

(c)  I/O  device  usage,  adding  the  individual  device  time-billing 
factors,  each  of  which  is  calculated  to  the  nearest  3/300 
sec . 

The  overall  charges  for  the  time -sharing  service  provided  are  deter- 
mined, then,  by  summing  the  products  of  these  three  major  billing 
factors  and  their  respective  billing  rates.  The  detailed  rates 
are  not  included  in  this  description;  however,  a reasonably  accur- 
ate estimate  of  cost  may  be  acquired  by  calculating  time-sharing 
charges  at  a rate  of  $247/h. 
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EDUCOM 


EDUCATIONAL  INFORMATION  NETWORK 


NAME  OF  FACILITY  The  University  of  Virginia  Computer- 

Science  Center 


NAME  AND  ADDRESS  OF 
EIN  TECHNICAL 
REPRESENTATIVE 


Dr.  Alan  Batson,  Director,  Computer- 
Science  Center,  Gilmer  Hall,  The 
University  of  Virginia,  Charlottesville, 
Va.  22903 
Tel.:  (703)  924-3731 


PRINCIPAL  EQUIPMENT  Burroughs  B5500 
STANDARD  SYSTEM  USE 

The  operating  system  used  is  a slightly  modified  form  of  the 
Burroughs  Mark  10  multiprogrammed  batch  processing  system. 
Control  card  information  for  normal  runs  is  listed  in  the 
Center's  Users  Manual  which  is  available  from  the  Center. 

The  primary  language  is  ALGOL,  with  all  the  other  regular 
languages  also  available. 


PRICING  , 

It  is  expected  that  the  B5500  will  be  replaced  with  a newer, 
larger  system  in  the  near  future.  Therefore  only  short-term 
projects  that  cannot  effectively  be  processed  elsewhere  will 
be  accepted. 


Processor  time 
I/O  time 

Consulting  service 
Plotter  time 


Prime  Shift 

$ 116 . /hr 
58 . /hr 
7 . /hr 
13 . /hr 


Third  Shift 

$70. /hr 
35 . /hr 


Nominal  charges  are  made  for  disk  storage,  tape  rental,  key- 
punching, etc. 


The  above  charges  represent  the  cost  to  other  educational 
institutions  only. 
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EDUCOM 


EDUCATIONAL  INFORMATION  NETWORK 


NAME  OF  FACILITY  The  Washington  University  Computing 

Facilities 


NAME  AND  ADDRESS  OF 
EIN  TECHNICAL 
REPRESENTATIVE 


Dr.  Jon  C.  Strauss,  Director,  Inform. 
Processing  Ctr.,  Sever  Hall,  Washington 
University,  St.  Louis,  Mo.  63130 
Tel.:  (314)  863-0100  ext.  3102 


PRINCIPAL  EQUIPMENT 


IBM  System  360/50 


STANDARD  SYSTEM  USE 

The  S/360  is  run  under  IBM's  OS/360  in  a MFT-HASP  environment, 
OS  JCL  will,  in  general,  be  provided  at  run  time. 


PRICING 

Charges  for  S/360  usage  are  computed  from  the  following 
formula : 


S/360  Charge  = CPU  * PF  * R1  + Cl  * R2  + CO  * R3  + LO  * R4 
where : 

CPU  = The  total  CPU  time  spent  in  processing  the  job. 
This  does  not  include  wait  time,  scheduler  time,  or 
tape  or  disk  mounting  time. 


PF  = Partition  factor.  This  factor  is  based  upon  the 
resources  of  the  machine  (primarily  core  used)  which 


are  devoted 

to  the 

job.  The  values 

are : 

Partition  Size 

High  or 

Job  Class 

PF 

(K=1024  bytes) 

Speed  i 

A* 

1.000 

100K 

high 

B 

.400 

50K 

high 

C 

.300 

100K 

low 

E 

1.250 

150K 

high 

F 

.375 

150K 

low 

G 

.450 

200K 

low 

H 

. 525 

250K 

low 

Low 
Core 


^Default  class  value. 

R1  = The  CPU  rate.  Currently  set  at  $8. 40/minute  for 
contract  research  and  $ 11 . 70/minute  for  industrial 
sponsored  research. 

continued. 
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EDUCATIONAL  INFORMATION  NETWORK 


EDUCOM 


Cl  = Cards  in.  The  total  number  of  cards  of  input 
submitted  with  the  job. 

R2  = Rate  for  cards  in.  Currently  set  at  $ 0 . 000 2/card . 

CO  = Cards  out.  The  total  number  of  cards  produced  as 
punched  output  from  the  job. 

R3  = Rate  for  cards  punched.  Currently  set  at  $0 . 0006/card. 

LO  = Lines  out.  The  total  number  of  lines  of  output 
produced  by  the  job. 

R4  = Rate  for  lines  of  printed  output.  Currently  set  at 
$0. 0002/line. 

A fee  will  also  be  charged  for  handling  and  consultation  at 
the  rate  of  $10.00  per  hour. 

The  total  cost  = S/360  charges  + handling  charges  + postage 
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Political  Considerations 

The  political  portion  of  the  criterion,  CRIT,  is  given  by 
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CALLING  NAME 
INSTALLATION  NAME 

AUTHOR ( S ) AND 
AFF I L I AT  I ON ( S ) 


LANGUAGE 


Mann-Whitney  U Test 
MANNWH  NUCC085 

Vogelback  Computing  Center,  Northwestern 
University 


Alan  Lupa,  Department  of  Chemical 
Engineering,  Northwestern  University 

Dennis  R.  Goldenson,  Department  of 
Political  Science,  Northwestern  University 

CDC  FORTRAN  IV 


COMPUTER  CDC  6400 


PROGRAM  AVAILABILITY  Deck  and  listing  presently  available 

CONTACT  Lorraine  Borman,  EIN  Technical  Represent- 
ative, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road, 
Evanston,  111.  60201. 

Tel. : (312)  492-3682 

FUNCTIONAL  ABSTRACT 


This  program  calculates  the  Mann-Whitney  U statistic  and  reports 
its  significance  at  one  of  five  levels  of  confidence  (that  is, 
accept  Ho,  P > .10;  reject  Ho,  P < .10,  P < .05,  P < .02,  and 
P < .01).  There  is  no  limit  to  the  number  of  problems  that  can 
be  handled.  Each  subsample  in  a problem  can  have  up  to  2,000 
cases.  This  is  purely  arbitrary;  if  one  would  want  a larger  sam- 
pler ize  capacity,  he  could  merely  alter  the  DIMENSION  statements 
in  the  source  deck  to  the  limits  of  core  storage.  Printed  output 
gives  the  problem  number,  alphanumeric  problem  label,  the  sample 
sizes,  the  input  variable  format,  the  median  and  decile  range  for 
each  group,  the  U-test  statistic  (the  smaller  value),  the  value  of 
Z where  the  larger  group  is  greater  than  8,  and  a statement  of  the 
level  of  confidence  in  the  significance  of  U.  (For  a one-tailed 
test,  the  points  of  significance  are  found  by  dividing  levels  by 
two.)  Since  many  behavioral-science  data  do  not  achieve  interval 
scaling,  the  U test  is  a very  useful  alternative  for  one  who  does 
not  wish  to  make  the  assumptions  required  by  the  parametric  t test 
in  determining  if  two  independent  samples  are  drawn  from  the  same 
population.  It  is  one  of  the  most  powerful  of  the  nonparametr ic 
inferential  statistics. 
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DESCRIPTIVE  TITLE  Subtle,  Unbiased,  Zealous  Yatagen  of  Ques- 
tionnaires 


CALLING  NAME  SUZYQ  NUCC150 


INSTALLATION  NAME  Vogelback  Computing  Center, 

Northwestern  University 


AUTHOR ( S ) AND 
AFFILIATION (S) 


LANGUAGE 
COMPUTER 
PROGRAM  AVAILABILITY 

CONTACT 


Program  written  by 

Converted  for  the 
CDC  6400  by 

CDC  FORTRAN  IV 


Brent  M.  Rutherford, 
Northwestern  Univer- 
sity 

Janos  B.  Koplyay 


CDC  6400  (Scope  3.1  O.S.) 

Deck  and  listing  presently  available 

Lorraine  Borman,  EIN  Technical  Representa 
tive,  Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road, 
Evanston,  111.  60201 
Tel.:  (312)  492-3682 


FUNCTIONAL  ABSTRACT 

This  cycling  program  makes  possible  a scoring  and  weighting  of 
questionnaire  items,  as  well  as  providing  comprehensive  item-anal- 
ysis measures,  test-analysis  measures,  and  factor  analysis  with 
varimax  rotation  of  the  tetrachoric  interitem  correlation  matrix. 
For  the  purpose  of  item  analysis,  internal  as  well  as  external  cri- 
terion scores  may  be  utilized. 

The  program  permits  the  user  to  correct  and/or  weight  a set  of  test 
responses  (including  data  that  have  already  been  scored).  For  the 
cases  where  some  data  values  may  be  skipped  or  missing,  there  is 
an  option  for  the  insertion  of  a specified  average  value  in  their 
place.  SUZYQ  provides  a count  of  the  total- response  score  per  it- 
em and  per  subject,  expressed  in  raw  score  units,  z score  units, 
and  t score  units.  In  addition,  a total- test-score  frequency  dis- 
tribution is  constructed,  using  the  same  three  types  of  units. 

The  total  test  score  is  then  subjected  to  an  item  analysis  with 
corrections  for  the  nonindependence  of  the  calculated  correlations. 
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Finally,  a two-way  variance  analysis  is  performed,  using  the  meth 
od  of  Hoyt,  with  basic  analytic  parameters  computed  from  the  ele- 
ments of  the  summary  table.  Options  include  item  analysis  by  cri 
terion  and  a derivation  of  up  to  ten  factors 
interitem  correlation  matrix  (using  a Kaiser 
ysis) . 
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DESCRIPTIVE  TITLE 
CALLING  NAME 


FORTRAN  Program  for  Guttman  and  Other 
Scalogram  Analyses 

GUTTSCL  NUCC115 


INSTALL  ^T ION  NAME 


AUTHOR(S)  AND 
A F F I L I AT  I ON ( S ) 


LANGUAGE 


Vogelback  Computing  Center, 
Northwestern  University 


Roland  Werner,  Department  of  Sociology, 
Syracuse  University 

Donald  G.  Morrison,  Northwestern 
University 

CDC  FORTRAN  IV 


COMPUTER  CDC  6400 


PROGRAM  AVAILABILITY  Deck  and  listing  presently  available 

CONTACT  Lorraine  Borman,  EIN  Technical  Represent- 

ative, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road, 
Evanston,  111.  60201 
Tel.:  (312)  492-3682 

FUNCTIONAL  ABSTRACT 


GUTTSCL  is  designed  to  perform  Guttman  and  other  useful  analyses 
on  data  supplied  in  scalogram  form.  Originally  limited  to  10  items 
with  up  to  7 response  categories  per  item  and  200  respondents,  the 
capacity  has  recently  been  expanded  to  30  items  and  350  persons, 
the  Chilton  and  Raju  indices  have  been  added,  and  other  minor  modi- 
fications have  been  made.  Each  data  set  constitutes  an  analysis. 

An  unlimited  number  of  such  analyses  can  be  treated  serially. 

Using  the  Cornell  technique  for  scalogram  analysis, 1 a scalogram 
is  displayed  in  the  output  with' the  frequency  of  the  response  type, 
the  Guttman  and  psychometric  scores  of  the  response  type,  and  the 
number  of  errors  in  the  response  type.  The  item  marginal  frequen- 
cies and  the  item  marginal  probabilities  are  also  provided.  This 
information  is  utilized  to  calculate  the  Guttman  coefficient  of 
reproducibility.  Other  coefficients  of  reproducibility  are  based 
upon  Loevinger ’ s , 2 Sagi’s,^  and  Green’s^  methods  of  counting  errors 
in  a response  pattern.  The  expected  coefficients  of  reproducibility 
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for  each  of  the  error- counting  methods  are  also  calculated  and  are 
based  on  Goodman's®  statistical  techniques. 

Since  a wide  range  of  flexibility  in  analyzing  attitude  data  is 
desirable,  additional  indexes  are  calculated.  These  indexes  are 
the  Loevinger  homogeneity  index, 2 the  Kuder— Richardson  formula, 
the  corrected  Kuder-Richardson  formula  for  test  reliability ,6  the 
Green  index  of  consistency , 4 the  Borgatta  error  ratio, 7 the  Menzel 
coefficient  of  scalability,®  and  the  Schuessler  y2  tests^  for  the 
frequency  distribution  of  response  types.  The  source  of  these 
indexes  and  their  method  of  calculation  is  fully  described  in  the 
references  cited  below. 
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Statistics,"  Psychometrika  21,  79-88  (1956). 

5.  Goodman,  L.A.,  "Simple  Statistical  Methods  for  Scalogram 
Analysis,"  Psychometrika  24,  29-43  (1959). 

6.  Horst,  P , , "Correcting  the  Kuder-Richardson  Reliability  for 
Dispersion  of  Item  Difficulty,"  Psychol.  Bull.  50,  371-374 
(1953). 

7.  Borgatta,  E.F.,  "An  Error  Ratio  for  Scalogram  Analysis," 

Public  Opinion  Quart.  7,  96-100  (1955). 

8.  Menzel,  H. , "A  New  Coefficient  for  Scalogram  Analysis,"  Public 
Opinion  Quart.  17,  269-280  (1953). 

9.  Schuessler,  K.F.,  "A  Note  on  Statistical  Significance  of 
Scalograms,"  Sociometry  24,  312-318  (1961). 
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Werner,  R. , "A  FORTRAN  Program  for  Guttman  and  Other  Scalogram 
Analyses,"  Syracuse  Univ.  (CPA  257).  This  manual  provides  the 
program  listing  and  the  instructions  for  the  program’s  use. 

The  control  of  the  program  is  achieved  with  control  cards  that 
allow  two  modes  of  operation:  one  mode  provides  the  user  with 
summary  frequencies  of  the  attitude  data;  the  other,  in  addi- 
tion, calculates  various  indexes  appropriate  to  attitude  data. 


Guttman,  L.,  "The  Basis  for  Scalogram  Analysis,"  in  Measi.rement 
and  Prediction , S.A.  Stauffer,  L.  Guttman,  and  E.A.  Suchman , et  at,, 
Eds.  (Princeton  University  Press,  Princeton,  N.J.,  1950), 
pp.  60-90. 
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DESCRIPTIVE  TITLE  Automatic  Interaction  Detector 


CALLING  NAME  AID  NUCC113 


INSTALLATION  NAME  Vogelback  Computing  Center, 

Northwestern  University 


AUTHOR ( S ) AND  J.  Sonquist 

AFFI L I A T I ON ( S ) The  University  of  Michigan 

LANGUAGE  CDC  FORTRAN  IV 


COMPUTER 
PROGRAM  AVAILABILITY 

CONTACT 


FUNCTIONAL  ABSTRACT 


CDC  6400 

Decks  and  listings  presently  available 

Lorraine  Borman,  EIN  Technical  Represent- 
ative, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road 
Evanston,  111.  60201 
Tel.:  (312)  492-3682 


AID  was  originally  programmed  for  the  IBM  7090  in  the  MAD  lan- 
guage at  The  University  of  Michigan.  A detailed  discussion  of 
the  theory,  methods,  and  control  parameters  of  the  program  are 
contained  in  Ref.  1.  Since  1964,  two  parameters  have  been  added 
to  the  main-parameter  card. 

AID  is  focused  on  a particular  kind  of  data-analysis  problem, 
characteristic  of  many  social- science  research  situations,  in 
which  the  purpose  of  the  analysis  involves  more  than  the  reporting 
of  descriptive  statistics  but  may  not  necessarily  involve  the 
exact  testing  of  specific  hypotheses.  In  this  type  of  situations 
the  problem  is  often  one  of  determining  which  of  the  variables, 
for  which  data  have  been  collected,  are  related  to  the  phenonmenon 
in  question,  under  what  conditions,  and  through  what  intervening 
processes,  with  appropriate  controls  for  spuriousness. 

AID  is  useful  in  studying  the  interrelationships  among  a set  of 
up  to  37  variables.  Regarding  one  of  the  variables  as  a depend- 
ent variable,  the  analysis  employs  a nonsymme trical  branching 
process,  based  on  variance -analysis  techniques,  to  subdivide  the 
sample  into  a series  of  subgroups  that  maximizes  one's  ability  to 
predict  values  of  the  dependent  variable.  Linearity  and  additivity 
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assumptions  inherent  in  conventional  mult iple -regression  techniques 
are  not  required.  AID  will  handle  variables  that  are  only  nominal 
scales,  i.e.,  mere  classifications. 

REFERENCES 

1.  Morgan,  J.N.,  and  Sonquist,  J.A.,  "The  Detection  of  Inter- 
action Effects:  A Report  on  a Computer  Program  for  the 

Selection  of  Optimal  Combinations  of  Explanatory  Variables," 
Univ.  Mich.  Inst.  Soc.  Res.  Survey  Res.  Ctr.  Monograph 
No.  35  (1964);  copies  may  be  obtained  from  the  EIN  office 
for  the  cost  of  duplication  and  mailing« 
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DESCRIPTIVE  TITLE 

CALLING  NAME 
INSTALLATION  NAME 


Northwestern  Univer 
tion  and  Tabulation 

NUCROS  NUCC017 

Vogelback  Computing 
Northwestern  Univer 


ity  Cross  Classifica- 


Center , 
ity 


AUTHOR ( S ) AND  Betty  Benson 

AFF  I L I AT  I ON ( S ) Vogelback  Computing  Center, 

Northwestern  University 

LANGUAGE  CDC  FORTRAN  IV 


COMPUTER 
PROGRAM  AVAILABILITY 

CONTACT 


FUNCTIONAL  ABSTRACT 


CDC  6400 

Decks  and  listings  presently  available 

Lorraine  Borman,  EIN  Technical  Represent- 
ative, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road, 
Evanston,  111.  60201 
Tel. : (312)  492-3682 


NUCROS  is  a general  program  for  preparing  crossclassif ications 
(also  called  crosstabulations  or  contingency  tables)  in  two,  three, 
or  four  dimensions.  For  all  tables,  it  is  also  possible  to  obtain 
row  and  column  percentages,  chi  square,  Kendall’s  tau,  the  Goodman— 
Kruskal  gamma,  and  Somers  D.  A maximum  of  99  problems  may  be  exe- 
cuted in  one  run;  each  run  is  able  to  produce  up  to  72  tables  from 
a given  set  of  Control  Cards  and  data.  Data  input  may  be  from 
cards  or  tape.  For  each  problem,  a maximum  of  9999  cases,  with  up 
to  80  variables/case,  may  be  processed.  The  input  data  must  be  of 
the  integer  type;  however,  they  may  be  recoded. 


REFERENCES 

Janda,  K. , Data  Processing  (Northwestern  University  Press,  Evans- 
ton, 111 . , 1968)  , 2nd  ed. 

Bonato,  R.  R.  , and  Wax';, an,  B.  D.  , "A  General  Cross-Classification 
Program  for  Digital  Computers,”  Behavioral  Sci.  6S  No.  4,  347-357 
(Oct . 1961) . 
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DESCRIPTIVE  TITLE  Test  Scorer  and  Statistical  Analysis 


CALLING  NAME  TSSA  NUCC072 


INSTALLATION  NAME 


AUTHOR(S)  AND 
AFFILI ATION(S) 


LANGUAGE 


Vogelback  Computing  Center 
Northwestern  University 


Richard  Wolf  and  Leopold  Klopfer 
The  University  of  Chicago 

K.  Jones 

Harvard  University  Graduate  School  of 
Education 

A.  Gasche,  B.  Wright,  and  C.  Bradford 
The  University  of  Chicago 

CDC  FORTRAN  IV 


COMPUTER  CDC  6400 


PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 

CONTACT  Lorraine  Borman,  EIN  Technical  Representa- 
tive, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road, 
Evanston,  111.  60201 
Tel.:  (312)  492-3682 

FUNCTIONAL  ABSTRACT 


TSSA  scores  multiple-response  tests  that  have  a single  correct 
response  for  each  item,  computes  test  and  item  statistics,  com- 
putes the  tetrachoric  interitem  correlation  matrix,  and  performs 
a factor  analysis  and  varimax  rotation.  The  point-biserial  cor- 
relation of  each  item  with  a criterion  score  also  may  be  obtained. 
The  number  of  alternative  responses  may  vary  from  item  to  item. 

Multiple-scoring  keys  may  be  used  with  the  same  set  of  data  cards. 
This  feature  makes  TSSA  applicable  for  scoring  and  analysis  of 
the  Kuder  preference  record  and  similarly  constructed  multikeyed 
instruments.  In  addition,  multiple  jobs  may  be  run. 

Computational  results  include  the  following. 

Individual  Scores,  including  raw  scores  and  scores  corrected  for 
guessing 
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I tem- Res ponse  Information,  including  the  proportion  of  subjects 
selecting  the  correct  response  for  each  item  (i.e.,  difficulty) 
and  the  proportion  of  subjects  selecting  each  response 

Test  Statistics,1  including  the  mean,  standard  deviation,  skewness, 
and  kurtosis  (and  their  standard  errors  computed  from  formulas 
outlined  by  Fisher) ; test  reliability  (computed  by  Kuder-Richardson 
formula  20);  a validity  coefficient;  and  a Pearson  product-moment 
correlation 

I tem-An \ lys is  Inf ormation , 2 * 3 including  the  proportion  of  subjects 
passing  an  item,  the  item  standard  deviation,  point -b iserial  cor- 
relations, reliability  index,  and  validity  index  (computed  from 
formulas  given  by  Guilford  and  Gullicksen) 

Tetrachoric  Interitem  Correlations4 

Factor  Analysis  of  Interitem  Correlation  Matrix,5  with  varimax 
rotation  and  plot 

Multiple-Scoring  Keys 

A special  feature  of  TSSA  is  the  use  of  Multiple -Scoring  Keys. 

Such  a feature  has  two  uses.  (1)  It  allows  a single  set  of  re- 
sponses to  be  scored  in  more  than  one  way;  practical  application 
of  this  is  the  use  of  the  program  with  data  from  an  instrument 
such  as  the  Kuder  preference  record  where  several  scores,  based 
on  analyses  of  the  same  set  of  items,  are  desired.  (2)  A more 
common  situation  is  the  use  of  the  program  to  obtain  subtest 
scores  and  a total  test  score  from  one  instrument.  An  application 
of  this  might  be  to  score  all  the  responses  on  a reading  test  and 
to  obtain  scores  for  reading  speed,  reading  vocabulary,  and  level 
of  comprehension,  as  well  as  a total  reading  score. 

Multiple  Jobs 

The  limitation  of  the  procedures  in  the  analyses  of  subtests  is 
that  only  the  raw  scores  for  each  individual  or  each  subject  will 
be  meaningful.  Corrected  scores  will  not  have  any  meaning.  Thus, 
if  an  analysis  excludes  any  items  initially  read,  no  corrected 
score  will  be  printed.  The  reason  for  this  is  that  the  program 
treats  all  items  excluded  from  analysis  as  incorrect  responses. 
Thus,  the  use  of  a formula  foi4  correcting  scores  for  guessing  is 
fallacious  in  this  instance.  If  the  user  desires  meaningful 
corrected  scores  for  subtests,  he  will  have  to  reproduce  his  Data 
Cards  and  run  multiple  jobs,  selecting  for  reading  on  any  one  job 
only  those  items  for  which  analysis  is  desired,  i.e.,  the  subtest. 
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The  use  of  the  Multiple- Jobs  feature  for  scoring  subtests  yields 
meaningful  corrected  scores,  as  already  mentioned.  However,  the 
advantage  of  the  Multiple-Scoring-Key  feature  of  the  program  is 
that  the  data  need  be  read  from  cards  only  once.  Subsequent 
reading  of  the  data  is  done  from  binary  tape  (tape  B3)  , thus 
achieving  savings  of  time  and,  hence,  cost. 

The  Multiple- Jobs  feature  may  also  be  used  for  scoring  and  ana- 
lyzing severly  entirely  different  tests,  with  only  a single  load- 
ing of  the  program. 


REFERENCES 

1.  Fisher,  R.A.,  Statistical  Methods  for  Research  Workers  (Oliver 
§ Boyd,  Edinburgh,  1954),  12th  ed. , pp.  70—75. 

2.  Guilford,  J.P.,  Psychometric  Methods  (McGraw-Hill  Book  Co., 
Inc.,  New  York,  1954),  pp.  373—464. 

3.  Gullicksen,  H.,  Theory  of  Mental  Tests  (John  Wiley  § Sons, 
Inc.,  New  York,  1950),  pp.  363—396. 

4.  Farrell,  R.H.,  and  Stern,  G.G.,  "A  Measure  of  Tetrachoric 
Association,"  presented  at  APA  convention,  Sept.  1951,  Chicago 
(unpublished;  a copy  of  this  paper  may  be  obtained  by  writing 
The  University  of  Chicago  Computing  Center) . 

5.  Wright,  B.D.,  "120X120  Principle  Components  Analysis:  Sym- 

metric (with  Varimax  Rotation  and  Plot),"  Univ.  Chicago  Soc. 
Sci.  Div.  Computer  Library  (1963;  unpublished). 
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DESCRIPTIVE  TITLE  Simulator  of  SAMOS  (A  Simple  Imaginary 

Machine  Language  for  Instruction) 


CALLING  NAME  SAMOS 

INSTALLATION  NAME  Computing  Center,  The  Florida  State  Uni- 

versity . 

AUTHOR (S ) AND 

AFF I L I AT  I ON ( S ) Marilyn  Zupsich,  Computing  Center,  The 

Florida  State  University 


LANGUAGE 


FORTRAN  IV 


COMPUTER 

PROGRAM  AVAILABILITY 

CONTACT 


CDC  6400,  65K 

Decks  and  listings  presently  available 

Marilyn  Zupsich,  Computing  Center,  The 
Florida  State  University,  Tallahassee, 
Fla.  32306 

Tel.:  (904)  599-3418 


FUNCTIONAL  ABSTRACT 

This  program  simulates  the  SAMOS  computer  described  in  the  text- 
books referred  to  below.  The  SAMOS  programming  language  is  a 
simplified  machine-type  language  and  is  used  to  illustrate  the  lo- 
gic  of  a computer  to  beginning-programming  students.  The  simula- 
tor accepts  programs  written  in  the  SAMOS  language  and  executes 
them  just  as  the  mythical  SAMOS  computer  would. 

The  SAMOS  computer  has  10,000  words  of  magnetic-core  storage,  each 
of  which  contains  10  characters  and  a sign  (+  or  Fifteen  m- 

struction  types,  covering  arithmetic,  branching,  input,  output, 
shifting,  and  the  use  of  index  registers,  are  simulated. 

The  basic  design  of  the  SAMOS  computer  is  described  in  the  follow- 
ing diagrams . 
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Description  of  SAMOS  Computer 
Basic  Design 


Control  Unit 


Instruct 

;ion 

Operation 

Address 

Ari thmeti c Unit 


The  control  ’nit  is  the  part  of 
the  computer  that  determines  which 
instruction  is  to  be  done  next,  de- 
codes the  operation  to  be  done, 
and  coordinates  machine  working 
with  the  programmed  instruction. 

To  begin,  the  instruction  counter 
is  set  to  show  where  the  program 
begins . 


PERFORMS 

additions s subtrac- 
tions3 divisions 3 
multiplications 


'[data  from  storage f 
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ACCUMULATOR 


data  to  be  stored 
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REFERENCES 

1.  School  Mathematics  Study  Group,  Algorithms 3 Computation  and 
Mathematics  [A.C.  Vroman,  Inc.  (367  S.  Pasadena  Ave.), 
Pasadena,  Calif.  91105,  1966]. 

2.  Forsythe,  A.,  Keenan,  T. , Organick,  E.,  and  Stenberg,  W. , 

Computer  Soienoe:  A First  Course  (John  Wiley  § Sons,  Inc., 

New  York,  1969)  . 

3.  Forsythe,  A.,  Keenan,  T. , Organick , E . , and  Stenberg,  W. , 

Computer  Soienoe : A Primer  (John  Wiley  § Sons,  Inc.  , New 

York , 1969) . 
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DESCRIPTIVE  TITLE  Synagraphic  Computer -Mapping  Program 

CALLING  NAME  SYMAP  5.12 

INSTALLATION  NAME  Computing  Center, 

The  Florida  State  University 


AUTHOR ( S ) AND 
AFFI LI  ATI  ON ( S ) 


LANGUAGE 

COMPUTER 


PROGRAM  AVAILABILITY 

CONTACT 


Howard  T.  Fisher,  Northwestern  Techno- 
logical Institute  (overall  design  and 
mathematical  model) 

Mrs.  O.G.  Benson,  Northwestern  University 
Computing  Center  (programming) 

FORTRAN  IV 

Originally  developed  on  IBM  709;  also  on 
IBM  360/40  and  IBM  7094  at  Harvard  Uni- 
versity 

Available  in  EIN  through  The  Florida 
State  University  CDC  6400 

Decks,  listings,  and  documentation  pres- 
ently available  from  The  Florida  State 
University  Computing  Center 

Ray  Soller , Librarian,  Computing  Center, 
The  Florida  State  University,  Tallahassee, 
Fla.  32306 

Tel.:  (904)  599-3418 


FUNCTIONAL  ABSTRACT 

The  Synagraphic  Computer-Mapping  Program  (SYMAP)  produces  maps 
that  depict  spatially  disposed  quantitative  and  qualitative  infor- 
mation. Raw  data  of  every  kind  (physical,  social,  economic,  etc.) 
may  be  related,  weighted,  and  aggregated  in  a graphic  format  by 
assigning  values  to  the  coordinate  locations  of  data  points  or 
data  zones.  According  to  the  application  and  desired  represent^ 
tion  of  data,  three  basic  types  of  mapping  procedure  may  be  speci- 
fied: contour,  conformant,  or  proximal. 


CONTOUR — based  on  the  use  of  contour  lines,  each  of  which  represents 
a value  remaining  constant  throughout  its  length.  The  map  consists 

of  closed  curves  that  connect  all  points  having  the  same  numerical 
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value.  The  value  at  each  of  the  different  levels  of  contour 
(where  a single  contour  level  will  represent  a particular  data 
value)  is  determined  by  the  program,  according  to  the  scale  of 
the  map  and  the  range  of  the  data.  Between  any  two  contour  lines, 
a continuous  variation  is  assumed.  Therefore,  the  use  of  contour 
mapping  should  be  restricted  to  the  representation  of  continuously 
varying  information,  such  as  topography,  rainfall,  or  population 
dens ity . 

CONFORMANT — based  on  the  conformance  to  the  boundaries  of  a data 
zone.  This  type  of  mapping  is  best  suited  to  data  for  which  the 
representation  as  a continuously  varying  surface  is  inappropriate 
owing  to  the  significance  of  physical  limits  or  boundaries.  Each 
predefined  data  zone  is  assigned  one  data  value  and,  depending 
on  its  numeric  class  (range),  one  representative  character  on  the 
map  itself.  Local  variation  within  the  zone  boundaries  will  not 
be  apparent,  but  will,  on  the  average,  be  correct. 

PROXIMAL — based  on  proximity  to  a data  point.  In  appearance,  this 
type  of  map  is  similar  to  the  conformant  map.  However,  point 
information  is  used  here  to  define  the  data  zones.  Each  character 
location  on  the  output  map  is  assigned  the  value  of  the  nearest 
data  point,  using  nearest-neighbor  techniques.  Boundaries  are 
then  assumed  along  the  lines  where  these  values  change.  Then  the 
mapping  is  carried  out  as  in  the  conformant  type. 


REFERENCES 


Robertson,  J.  C. , "The  SYMAP  Programme  for  Computer  Mapping," 

Cartographic  108-113  (Dec.  1967);  taken  from  a report  of  the 
Select  Committee  on  the  Ordinance  Survey  of  Scotland. 


Fisher,  M. , "The  Laboratory  for  Computer  Graphics,"  Harvard  Univ. 
Grad.  School  Design  Suppl.  (Summer  1967). 

Shepard,  D.,  "A  Two-Dimensional  Interpolation  Function  for  Irreg- 
ularly Spaced  Data,"  Harvard  Univ.  Grad.  School  Design  Lab. 
Computer  Graphics  (Feb.  1968);  available  from  the  Computing 
Center,  The  Florida  State  University.  Deals  with  the  subject 
of  analyzing  irregularly  spaced  data  derived  from  a continu- 
ous surface.  A method  is  developed  for  reconstructing  the 
surface  from  the  sampled  data.  This  method  is  the  main  de- 
vice used  to  generate  the  maps  produced  by  SYMAP. 
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DESCRIPTIVE  TITLE 
CALLING  NAME 


Transportation  Planning  Package 
TRAN/ PLAN 


INSTALLATION  NAME 


AUTHOR ( S ) AND 

affiliation! s) 


LANGUAGE 


The  Florida  State  University 
Computing  Center 

Charles  E.  Akers 
William  T.  Gaupin 
The  Florida  State  University 
Computing  Center 

Primary  Language : FORTRAN  IV 

Secondary  Language:  COMPASS  Assembly 

Language 


COMPUTER  CDC  6400 


PROGRAM  AVAILABILITY  Programs  generally  available  through  the 

CDC  users  group.  FSU  will  make  them  avail- 
able to  EIN  members. 

CONTACT  William  T.  Gaupin,  Computing  Center,  The 

Florida  State  University,  Tallahassee, 

Fla.  32306 

Tel . : (904)  599  -4770 

FUNCTIONAL  ABSTRACT 

The  Transportation  Planning  Package  incorporates  a set  of  analyti- 
cal techniques  that  enable  the  user  to  estimate  future  transpor- 
tation requirements  and  evaluate  proposed  systems.  The  collection 
of  survey  techniques,  analysis  method,  and  computer  programs  used 
by  TRAN/PLAN  have  evolved  over  the  past  two  decades  through 
studies  supported  by  State  Highway  Departments,  U.S.  Bureau  of 
Public  Roads,  and  the  U.S.  Department  of  Housing  and  Urban  Develop- 
ment. The  TRAN/PLAN  programs  perform  the  following  functions, 

(1)  process  data  accumulated  from  inventories  or  surveys  of  exist- 
ing transportation  facilities,  (2)  calibrate  and  analyze  several 
parameters  for  a regional  transportation  network,  and  (3)  predict 
future  intraregional  transportation  demands . The  accuracy  of 
future  estimates  depends  heavily  upon  the  choice  of  a suitable 
model,  effective  intermediate  analysis -of -program  output,  and 
iterative  recalibration  of  model  parameters.  Reference  6 explains 
the  overall  purpose  of  transportation  planning  systems  in  greater 
detail . 
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The  TRAN/PLAN  Package  consists  of  the  following  subprograms1. 


(a) 

RELINK 

Relink  nodes  of  network 

(b) 

NETWORK 

Build  and  edit  network 

(c) 

NETDVR 

Network  report  generator 

(d) 

MINPATH 

Build  minimum  paths 

(e) 

SKIM 

Skim  (summarize)  tape  of  trees 

(f) 

COLLECT 

Trip  data  collector 

(g) 

TRPBLDR 

Build  trip  tables 

(h) 

ADDER 

Add  selected  trip  tables 

(i) 

SPLITER 

Split  trips  by  direction 

(j) 

UPDATE 

Update  trip  volumes 

(k) 

MERGE 

Merge  trip  tables 

(1) 

DEMERGE 

Demerge  trip  tables 

(m) 

COMP RES 

Compress  or  expand  trip  tables 

(n) 

SECTORS 

Select  sector  of  network 

(o) 

TRIPTAB 

Trip-table  summary  generator 

(P) 

TRIPEND 

Trip-end  summary  generator 

(q) 

GRAVITY 

Gravity  model 

(r) 

FRATAR 

Fratar  expansion 

(s) 

ASSIGN 

Traffic  assignment 

(t) 

OPACITY 

Capacity  restraint 

(u) 

MODSPLT 

Modal  split  model 

(v) 

CAPRPT 

Cross-reference  historical-report  generator 

(w) 

CPRSRPT 

Historical -report  generator 

(X) 

COMPARE 

Statistical  comparison  of  trip  volumes 

(y) 

AVERAGE 

Historical-record  summary- report  generator 

(z) 

TIMESUM 

Time- table-report  generator 

(aa) 

TRPFREQ 

Trip  frequency  distribution 

Restrictions  which  apply  to  all  programs > 

1.  the  maximum  allowed  zone  (centroid)  number  is  650 

2.  the  maximum  allowed  node  number  is  3000 

3.  the  maximum  number  of  tables  (purposes)  is  4 

4.  the  maximum  table  number  is  4 

5.  a stacked  table  may  contain  a maximum  of  8 merged  tables 

REFERENCES 

Akers,  C.E.  and  Gaupin,  W.T.,  ’’User  Manual  Transportation  Programs 
for  a CDC  6400  Computer,”  (The  Florida  State  University  Comput- 
ing Center,  November  1968;  unpublished).  Copies  of  this  manual 
are  available  through  the  Librarian,  The  Florida  State  University 
Computing  Center.  ^ 

"Calibrating  and  Testing  a Gravity  Model  for  Any  Size  Urban  Area," 
Bureau  of  Public  Roads,  Washington,  D.C.,  October  1965. 
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Manual  Supplements  for  the  Transportation  Planning  System > Highway 
and  Local  Government  Department  of  South  Austrailia,  Adelaide, 
Austrailia,  January  1966. 

Martin,  Brian  V.  , "Minimum  Path  Algorithms  for  Transportation 
Planning,"  Research  Engineer , December  1963. 

"Modal  Split,"  U.S.  Department  of  Commerce,  Bureau  of  Public 
Roads,  Office  of  Planning,  December  1966. 

Shofer,  R.  and  Goodyear,  F.,  "Electronic  Computer  Applications 
in  Urban  Transportation  Planning,"  Proceedings  of  the  22nd 
National  Conference,  Association  for  Computing  Machinery 
Publication  P—67,  1967. 

Traffic  Assignment  Manual , Bureau  of  Public  Roads,  Washington,  D.C., 
June  1964. 

Transportation  Planning  System  for  the  Control  Data  3600  Computer , 

Data  Centers  Division  of  Control  Data  Corporation,  Minneapolis, 
Minnesota,  May  1965. 

Fratar,  T.J.,  "Vehicular  Trip  Distributions  by  Successvie  Approxi- 
mation," Traffic  Quarterly  , January  1954,  pp.  53-65. 
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DESCRIPTIVE  TITLE 

o ctf 

V ' 

o 

o 

o 

CALLING  NAME 


INSTALLATION  NAME 


AUTHOR ( S ) AND 
AFFILIATION(S) 


LANGUAGE 
COMPUTER 
PROGRAM  AVAILABILITY 

CONTACT 


A Package  of  Three  FORTRAN  Programs  for 
Computerized  Assistance  in  the  Instruction 
of  Beginning  and  Remedial  Reading  and  the 
Evaluation  of  Such  Instruction 

DOVACK 

(a)  DOVA;  (b)  DOVB;  (c)  REPORT 

Computer  Center, 

The  Florida  State  University 


Florine  Way,  Project  Director, 

ESEA  Title  III,  Jefferson  County,  Florida, 
Board  of  Public  Instruction 

FORTRAN  IV 

CDC  6400 

Decks  and  listings  presently  available 

William  Petty,  Computer  Center, 

The  Florida  State  University, 

Tallahassee,  Fla.  32306 
Tel.:  (904)  599-3418 


FUNCTIONAL  ABSTRACT 

DOVACK  is  a program  package  for  accepting  unstructured  student  dic- 
tations as  input  and  returning  these  dictations  in  a structured 
form  for  study  by  the  student  of  his  own  individual  vocabulary. 

Each  distinct  English  word  is  separated  from  the  text  of  the  dicta- 
tion and  listed  alphabetically  for  comparison  by  the  student  of  the 
word  in  and  out  of  context.  Each  student's  vocabulary  is  retained 
in  a permanent  file  that  is  updated  each  time  a new  dictation  is 
entered.  Random- sample  vocabulary-recognition  tests  may  be  pre- 
pared at  the  user's  opticn  from  the  individual  student's  vocabulary 
list.  Punched-card  information  is  provided  at  test  time  for  use 
by  the  instructor  in  evaluating  the  success  of  the  instruction. 

To  facilitate  the  use  of  the  program  from  the  instructional  site 
via  remote  terminals,  the  tasks  are  broken  into  three  segments, 
each  handled  by  a separate  program. 


( 


(a)  DOVA 

...scans  the  unstructured  dictations,  echoes  them  with  numbered 
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lines,  breaks  the  text  into  separate  English  words,  alphabetizes 
and  formats  the  word  lists.  The  word  lists,  word  frequency  of  oc- 
currence, and  location  (line  number)  in  the  dictation  are  passed  to 
DOVB  via  magnetic  tape. 

(b)  DOVB 

...merges  each  student's  word  list  with  the  permanent  files  kept 
of  the  student's  vocabulary.  Two  files  are  kept,  one  permanent 
(tape  1),  the  other  semipermanent  (tape  2).  Random- sample  vocab- 
ulary-recognition tests  for  the  student  group  may  be  given  from 
either  file  (or  both).  When  a test  is  given  from  the  semipermanent 
file,  the  file  is  erased,  thus  providing  the  capability  of  testing 
only  over  new  words  used  since  the  last  vocabulary  test.  The  num- 
ber of  words  on  a test  is  determined  by  the  formula  N/ [ 1 . + (N— 1 . )/40 . ] , 
where  N is  the  total  number  of  distinct  words  dictated.  When  tests 
are  given,  cards  are  prepared  containing  information  on  each  stu- 
dent's vocabulary  for  use  by  REPORT. 

(c)  REPORT 

...accepts  the  punched  cards  from  DOVB,  augmented  by  results  of 
tests  from  the  instructor  and  summarizes  the  instructional  results 
in  terms  of  new  words  learned  by  the  student. 
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DESCRIPTIVE  TITLE  Static  Leontief  Input-Output  Analysis 


CALLING  NAME  1NOUT 


INSTALLATION  NAME 


AUTHOR ( S ) AND 
AFFILIATION (S) 


LANGUAGE 


The  Pennsylvania  State  University  Compu- 
tation Center 


M.C.  Ha liber g 
M.  Swope 

Department  of  Agricultural  Economics, 
The  Pennsylvania  State  University 

FORTRAN  IV 


COMPUTER 
PROGRAM  AVAILABILITY 

CONTACT 


FUNCTIONAL  ABSTRACT 


IBM  System  360/67 

Decks  and  listings  presently  available 

Daniel  Bernitt,  105  Computer  Building, 

The  Pennsylvania  State  University,  Univer- 
sity Park,  Pa.  16802 
Tel.:  (814)  865-9527 


INOUT  will  solve  the  static  Leontief  input-output  problem  for  a 
model  with  as  many  as  175  sectors.  From  data  consisting  of  a 
square  input  matrix,  an  output  vector,  and  a set  of  final  demand 
vectors,  a great  variety  of  results  may  be  selectively  opted,  cal- 
culated, and  printed.  Among  these  are  matrices  of  technical  and 
interdependency  coefficients,  matrices  of  interdependency  values 
and  net  effects,  and  some  other  useful  vectors. 


REFERENCES 

Leontief,  W. , et  al.t  Studies  in  the  Structure  of  the  American 

Economy  > Harvard  Economic  Research  Proj . (Oxford  University 
Press,  New  York,  1953);  theoretical  and  empirical  explorations 
in  input-output  analysis. 
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DESCRIPTIVE  TITLE  Key  Grapheme  in  Context 


CALLING  NAME  KGIC 


INSTALLATION  NAME 


AUTHOR ( S ) AND 
AFFILIATION^ ) 


LANGUAGE 


Washington  University 
Computing  Facilities 

Joel  Achtenberg 
Computing  Facilities 
Washington  University 

PL/I 


COMPUTER 
PROGRAM  AVAILABILITY 

CONTACT 


FUNCTIONAL  ABSTRACT 


S/360  under  OS 

Decks  and  listings  presently  available 

J.  Philip  Miller,  Computing  Facilities, 
Washington  University,  St.  Louis, 

Mo.  63130 

Tel.:  (314)  863-0100  ext.  4041 


The  KGIC  program  was  written  to  facilitate  the  analysis  of  the 
environmental  distribution  of  graphic  characters.  It  produces 
a KWIC-like  listing  of  all  occurrences  of  a given  grapheme  along 
with  the  graphic  environment  in  which  each  instance  appeared. 

The  listing  may  be  sorted  either  forward  or  backward  from  the 
key  grapheme  to  facilitate  inspection.  Provision  is  made  for 
specification  by  the  user  of  special  alphabets  for  foreign 
languages  or  for  phonemic  transcriptions. 


If  any  word  appears  more  than  once  in  the  data  to  be  processed, 
only  one  set  or  records  will  be  produced  for  that  word.  A 
counter  will  be  increased  and  the  frequency  of  occurrence  printed 
in  both  the  alphabetical  listing  and  in  the  KGIC  listing.  The 
alpha  listing  thus  will  contain  a complete  frequency  count  of 
the  corpus  under  consideration. 


It  should  be  noted  that  whenever  the  user  can  attribute  phonetic 
or  phonemic  status  to  individual  graphemes,  the  KGIC  listing 
provides  correspondingly  significant  information  about  phonetic 
and/or  phonemic  environments. 
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The  program  produces  the  items  listed  below  as  output. 

1.  an  alphabetical  listing  of  all  words  processed  by  the  KGIC 
program,  along  with  their  absolute  and  relative  frequencies 
of  occurrence, 

2.  the  KGIC  listing  itself  grouped  by  alphabetical  character, 
with  the  absolute  frequency  of  occurrence  given  for  each 
unique  occurrence,  and  the  total  number  of  occurrences  , 
and  the  total  number  of  unique  occurrences  given  for  each 
character , 

3.  a summary  table  containing  the  absolute  and  relative  fre- 
quencies of  occurrence  for  both  the  total  number  of  occur- 
rences and  for  the  total  of  unique  occurences  , 

4.  optionally,  a horizontal  bar  graph  of  the  relative  fre- 
quencies of  all  occurrences  of  each  grapheme, 

5.  a number  of  summary  statistics,  i.e., 

a)  total  number  of  words  processed,  i.e.,  tokens 

b)  average  length  of  word 

c)  total  number  of  unique  words,  i.e.,  types 

d)  the  type/token  ratio 

e)  total  number  of  characters  processed 

f)  total  number  of  unique  occurrences  of  all  characters 

6.  a statement  of  all  program  options  used  in  a particular 
run,  and  a complete  listing  of  the  EMICTT , defining  the 
alphabet  in  use  for  that  run. 
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DESCRIPTIVE  TITLE  Bio-Medical  Multivariate  Statistical 

Programs 


CALLING  NAME  BMD 


INSTALLATION  NAME 


AUTHOR ( S ) AND 
AFFILIATION! S ) 


LANGUAGE 


University  of  Notre  Dame 
Computing  Center 

School  of  Medicine 

University  of  California,  Los  Angeles 

UNIVAC  Division  of  Sperry  Rand  Corporation 

College  of  Business  Administration  and 
Computing  Center 
University  of  Notre  Dame 

FORTRAN  IV 


COMPUTER  UNIVAC  1107 

PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 

CONTACT  Elizabeth  Hutcheson,  EIN  Technical 

Representative,  Computing  Center, 
University  of  Notre  Dame,  Notre  Dame, 
Ind.  46556 
Tel. : (219)  283-7784 


FUNCTIONAL  ABSTRACT 

The  BMD  system  is  a package  of  computer  programs  designed  to 
do  both  basic  data  processing  and  the  subsequent  statistical 
analysis.  The  programs  have  been  prepared  in  an  easy-to-use 
parametric  form  so  that  the  researcher  may  adapt  them  to  a 
wide  variety  of  statistical  problems.  For  further  details 
of  the  package,  see  the  User  Instructions.  The  BMD  is  available 
at  the  University  of  Notre  Dame  in  its  1967  edition. 


REFERENCES 

Dixon,  W.J.  (Ed.),  BMD : Biomedical  Computer  Programs,  { Univ. 

of  Calif.  Press,  Berkeley,  1967,  1970). 

Univ.  of  Notre  Dame  Computing  Center,  BMD  for  the  JJNIVAC  1107 , 
(Rough  draft,  1967  ed.  of  BMD).  Available  from  Univ.  of 
Notre  Dame  Computing  Center,  Notre  Dame,  Ind. 
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DESCRIPTIVE  TITLE 
CALLING  NAME 


Inquirer  II  System  for  Content 
Analysis 

I/II 


INSTALLATION  NAME 


AUTHOR(S)  AND 
A F F I L I AT  I ON ( S ) 


LANGUAGE 


Washington  University 
Computing  Facilities 

J.  Philip  Miller 
Washington  University 
Computing  Facilities 

PL/I 


COMPUTER  S/360  under  OS 


PROGRAM  AVAILABILITY  Source  listings  and  complete  documenta- 
tion available  from  Documentation 
Librarian,  Computing  Facilities,  Box 
1152,  Washington  University,  St. 

Louis,  Mo.  63130 

CONTACT  J.  Philip  Miller,  Computing  Facilities, 
Box  1152,  Washington  University, 

St.  Louis,  Mo.  63130 

Tel.:  (314)  863-0100  ext.  4041 


FUNCTIONAL  ABSTRACT 

The  Inquirer  II  is  a set  of  computer  programs  comparable  to, 
but  more  flexible  than,  its  predecessor,  the  General  Inquirer, 
developed  by  Stone  and  his  colleagues  at  Harvard.  The  original 
version  of  the  General  Inquirer  System  was  designed  for  prob- 
lems encountered  in  the  content  analysis  of  textual  and  verbal 
data.  The  General  Inquirer  was  implemented  for  the  IBM  7090— 
7094  computer  along  with  the  IBM  1401  computer.  A later 
version  of  the  General  Inquirer  was  designed  by  Psathas  and 
Miller  to  be  used  only  with  an  IBM  1401  computer  with  an  IBM 
1311  disk  drive.  Stone  originally  described  the  General  In- 
quirer as  Ma  set  of  computer  programs  to  (a)  identify,  sys- 
tematically within  text,  instances  of  words  and  phrases  that 
belong  to  categories  specified  by  the  investigator;  (b)  count 
occurrences  and  specify  co-occurrences  of  these  categories; 

(c)  print  and  graph  tabulations;  (d)  perform  statistical  tests; 
(e)  sort  and  regroup  sentences  according  to  whether  they  con- 
tain instances  of  a particular  category  of  combination  of  cate- 
gories." The  Inquirer  II  contains  these  capabilities  and  also 
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allows  for  more  elaborate  analysis  of  the  data.  The  I / I I is 
able  yto  make  more  elaborate  contextual  searches  of  the  data 
and  provide  more  options  to  the  potential  users.  These  options 
are  described  in  detail  in  the  Inquirer  II  Programmer's  Guide. 

Content  analysis  may  be  defined  as  a research  technique  which 
includes  a systematic  identification  of  theoretically  relevant 
constructs  in  textual  data.  Content  analysis  is  usually  per- 
formed so  that  inferences  can  be  made  about  the  source  or 
originator  of  the  message,  the  messag3  itself  or  the  intended 
receiver  of  the  message.  The  investigator  communicates  the 
constructs  and  the  rules  by  which  they  may  be  identified  within 
the  corpus  of  text  by  means  of  dictionary.  This  dictionary 
is  either  one  of  his  own  construction  or  one  which  has  been 
utilized  in  previous  research. 

REFERENCES 

Miller,  J.  Philip,  editor,  Inquirer  II  Programmer's  Guide 3 2nd 
Edition,  1970,  Washington  University,  (Available  from 
Documentation  Librarian,  Computing  Facilities,  Box  1152, 
Washington  University,  St.  Louis,  Mo.  for  $5.00) 

Stone,  P.J. , Dunphy , D.C.,  Smith,  M.S.,  and  Ogilvie,  D.M. 

The  General  Inquirer:  A Computer  Approach  to  Content 
Analysis , Cambridge,  Mass.,  The  MIT  Press,  1966. 
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DESCRIPTIVE  TITLE  Basic  Information  Retrieval  System 


CALLING  NAME 
INSTALLATION  NAME 

AUTHOR(S)  AND 
AFFI L I AT  ION ( S ) 

LANGUAGE 

COMPUTER 

PROGRAM  AVAILABILITY 


CONTACT 


BIRS 

Michigan  Stc.te  University 
Information  Systems  Laboratory 

John  F.  Vinsonhaler,  Ph.D. 

John  M.  Hafterson 
Stuart  W.  Thomas,  Jr. 

Michigan  State  University 

USASI  Full  FORTRAN 

CDC  3600,  CDC  6500,  CDC  6600 
IBM  360  G-level 
GE  600  Series,  others 

Decks  and  listings  are  currently 
available  at  cost  from  Michigan  State 
University  for  non-profit  institutions. 

The  program  is  distributed  to  profit- 
making institutions  by  Hygain  Tech- 
nologies, 65  Whitney  Street,  Westport, 
Conn . 

Maintenance  for  all  users  is  provided 
by  Hygain  Technologies. 

Dr.  John  F.  Vinsonhaler,  Director, 
Information  Systems  Laboratory, 

309  Computer  Center,  Michigan  State 
University,  East  Lansing,  Mich.  48823 
Tel.:  (517)  353-7284 


FUNCTIONAL  ABSTRACT 

BIRS  is  a general  purpose  system  of  programs  for  the  behavioral 
sciences  and  education.  Essentially,  BIRS  is  a set  of  funda- 
mental program  modules  designed  to  allow  scholars  and  scientists 
to  use  their  own  locally  based  computer  to  construct  and  main- 
tain a variety  of  information  systems.  Search,  maintenance, 
and  index  creatijn  are  performed  automatically.  Thus,  BIRS 
may  be  viewed  as  a set  of  essential  tools;  the  research  worker 
may  use  these  tools  to  construct  the  type  of  information  system 
which  best  meets  his  immediate  needs . 
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It  is  not  economically  practical  for  individual  educators  and 
social  scientists  to  develop  theiT  own  special  purpose  program- 
ming system;  they  must  share  the  costs  of  system  developments 
by  exchanging  programs.  General  purpose  systems  like  BIRS 
r (with  machine,  data,  and  application  independent  programming) 

o are  ideally  suited  for  free  exchange  among  computer  users. 

REFERENCES 

Vinsonhaler,  J.F.,  Ed.,  Technical  Manual  for  the  Basic  Indexing 
; and  Retrieval  System,  BIRS  2.0 , Michigan  State  University, 

East  Lansing,  Mich.,  1968. 

Vinsonhaler,  J.F.,  and  Kafterson,  J.M. , Eds.,  Technical  Manual 
• for  the  Basic  Indexing  and  Retrieval  System,  Appendix  I, 

BIRS  2.5 , Michigan  State  University,  East  Lansing,  Mich., 

! 1969. 

Thomas,  Jr.,  S.W.,  and  Vinsonhaler,  J.F.,  Eds.,  Technical  Manual 
for  the  Basic  Information  Analysis  System , BIRS  Technical 
Manual,  Appendix  II,  BIAS  1.0 , Michigan  State  University, 
East  Lansing,  Mich.,  1969. 

Documentation  is  available  at  cost  from  the  Information  Systems 
Laboratory  and  from  Hygain  Technologies. 
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DESCRIPTIVE  TITLE  Analysis  of  Change-over  Experiments 


CALLING  NAME  ZFE-03,  ZFE-04 


INSTALLATION  NAME 

AUTHORS)  AND 
AFFILIATION(S) 

LANGUAGE 
COMPUTER 
PROGRAM  AVAILABILITY 


Office  of  Data  Analysis  Research 
Educational  Testing  Service  (ETS) 

Procedure:  G.  Beall 

formerly  of  Gillette  Razor  Co. 

Program:  V.  Halfmann 

formerly  of  ETS 

FORTRAN 
IBM  360/65 

Decks  and  listings  presently  available 


CONTACT  Mr.  Ernest  Anastasio,  Off.  of  Data  Anal. 

Research,  Educational  Testing  Service, 
Rosedale  Road,  Princeton,  N.J.  08540 
Tel.:  (609)  921-9000  ext.  2552 

FUNCTIONAL  ABSTRACT 

The  class  of  designs  covered  by  this  program  is  latin  squares 
or  Youden  rectangles  (incomplete  latin  squares) . These  may  be 
repeated  fully  or  in  part.  The  design  may  be  defective,  i.e., 
certain  whole  rows  may  be  missing,  but  no  allowance  has  been 
made  for  missing  cells,  i.e.,  single  observations. 


The  purpose  of  this  program  is  primarily  to  analyze  the  results 
for  effect  of  treatment  with  allowance  for  carry-over  of  pre- 
ceding treatment.  There  is  also  direct  testing  of  the  signi- 
ficance of  carry-over.  There  is  included  parallel  estimation 
and  testing  of  significance  without  allowance  for  carry-over. 
The  program  is  self-contained  and  does  not  require  any  external 
subroutines,  such  as  might  be  presumed  to  exist  in  one  form  or 
another  at  computation  centers. 


The  program,  as  presently  stored,  allows  analysis  for  designs 
up  to  40  rows  (or  blocks) . This  is  limited  by  the  dimensions 
of  the  data  matrices.  It  could  be  readily  enough  changed  to 
500  or  1000  if  such  an  experiment  were  involved.  The  analysis 
has  been  contrived  so  that  such  change  does  not  increase  the 
size  of  the  matrix  involved  in  equation  solving. 
continued 
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Explanation 

The  basic  equations  are, 

i.  yijk  = u ♦ + 6j  + yk  ♦ Eijk 

where  yi\k  is  an  observation  assumed  built  of  a general  level  y , 
effect  or  the  i^h  row  or  individual  , the  j™  period  or 
column  3^  , the  k**1  treatment  and  extraneous  variability 
eiik  • This  equation  obtains  for  the  first  column  or  period 
when  there  has  been  no  conditioning  period.  For  the  following 
periods , 

2’  w + ai  + 6j  + yk  + h * eiJM 

where  the  effect  of  the  treatment  in  the  preceding  period 
is  6^  . For  a conditioned  experiment  Equ.  (2)  obtains  in  all 
columns . 

The  data  actually  considered  are  the  differences  within  rows 
such  as, 

■ Vj'k-r  = 6j  ■ 6r  - ■ V + 6f,  ■ sv 

C j ’ f j , k'  f k , V f Z)  . 

These  differences  are  then  set  forth  in  a matrix.  Thus  for  an 
unconditioned  latin  square  for  which  the  first  line  is, 

Design:  (1)  (2)  (4)  (3) 

Result:  4576 

we  may  consider  the  two  differences, 

y i i i - yi22i  = $ i - 32  + Yi  ^ Y2  - <S i + £ i i i - £1221 

yi  22 1 - yi  3 4 2 = 32  - 3 3 + Y2  - Y4  + <S  1 ■ <S  2 + £1221  - £1342 

which  results  in  two  lines  of  the  matrix  as  follows: 

3 1 3 2 3 s 34  Yi  Y 2 Y3  Y4  61  62  §_±  Result 

+ 1 -1  +1  -1  -1  -1 

+1  -1  +1  -1  +1  -1  -2 

Least-squares  equations  are  in  the  same  form.  For  instance,  to 
get  the  equation  associated  with  $2  , each  line  is  multiplied 
by  its  content  in  the  32  column  and  the  product  accumulated 
over  all  columns.  For  each  set  of  effects  (3  , Y or  <S)  , the 
last  equation  is  replaced  by  a condition  equation, 
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S e.  = E yk  = E 6 = 0 . 

j J K i 1 


o 

o 

o 


The  analysis  without 
placing , temporarily 
■ 0 • 


carry-over  (SANS  DELTA)  is  gotten  by  re- 
all  equations  appropriate  to  6 by 


The  analysis  without  treatment  (SANS  GAMMA)  is  obtained  by  the 
temporary  replacement,  = 0 . 


The  residual  variability  is  gotten  in  several  steps.  First  the 
variability  residual  on  8 , y and  6 is 


3. 


E 

ijk 


+ 


E 

ijk* 


3,(2 
J ik 


E 

ik£ 


yijkD 


i 


Secondly,  an  estimate  of  £t  is  made  by  finding  from  Equ.  (1)  or 
(2)  the  mean  of  the  values 


A A 


AAA 


Thirdly,  estimates  of  6t.  are  made  by  finding  the  mean  of  the 
values  1 


= ^ijk  - y a 

" yiju  - »*  • 

The  residual  variability  as  from  equation  (3)  is  then  further 
and  finally  reduced  by 


y 


E 

ijkA 


^i  j kft 


+ 


E 

jk  i 


yijkJt  • 


Residual  variability  on  the  effects  of  y , rows  and  columns 
only  (SANS  DELTA  § SANS  GAMMA)  is  gotten  by  the  formula  familiar 
in  analysis  of  variance. 
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The  test  of  significance  for  treatments  without  allowance  for 
carry-over  is  based  on  residual  variability  SANS  DELTA  less 
residual  variability  SANS  DELTA  § SANS  GAMMA.  The  test  with 
allowance  for  carry-over  is  from  residual  variability  on  FULL 
MATRIX  less  that  on  SANS  GAMMA.  The  test  for  carry-over  is 
from  residual  variability  on  FULL  MATRIX  less  that  on  SANS 
DELTA. 

It  need  only  be  added  that  there  s incorporated  a test  on 
whether  the  situation  is  underdetermined.  The  program  counts 
the  number  of  different  row  patterns,  multiples  this  number 
by  the  number  of  columns,  and  checks  whether  the  result  exceeds 
the  number  of  independent  parameters  to  be  estimated.  In  the 
case  of  underdetermination,  it  refuses  to  analyze.  A second 
type  of  refusal  arises  if  the  simultaneous  equations  prove 
insoluble,  which  may  arise  if  the  design  is  redundant.  Finally, 
if  there  is  no  residual  freedom,  the  program  will  estimate  the 
parameters  but  declare  F = 0. 
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Multidimensional  Scalogram  Analysis 
MSA- 1 

Office  of  Data  Analysis  Research 
Educational  Testing  Service 


DESCRIPTIVE  TITLE 
CALLING  NAME 
INSTALLATION  NAME 

AUTHOR(S)  AND 
AFFILIATION (S) 


LANGUAGE 
COMPUTER 
PROGRAM  AVAILABILITY 

CONTACT 

F JNCTIONAL  ABSTRACT 


Procedure  due  to : 

Program  due  to: 
Adaptation  due  to: 

Advisor  on  use: 


L.  Guttman 
J.  Lingoes 

University  of  Michigan 
J.  Lingoes 

University  of  Michigan 
D.  Kirk 

Educational  Testing 
Service 

H.  Harman 

Educational  Testing 
Service 


MAP 

IBM  360/65 

Decks  and  listings  presently  available 

Mr.  Ernest  Anastasio,  Off.  of 
Data  Anal.  Research,  Educational  Test- 
ing Service,  Rosedale  Road,  Princeton, 
N.J.  08540 

Tel.:  (609)  921-9000  ext.  2552 


continued 


MSA- I is  a program  to  map  types  (individuals  having  the  same 
profile  over  a set  of  variables  or  items)  onto  an  Euclidean 
space  with  minimum  dimensionality.  No  assumptions  are  required 
about  the  underlying  distributions,  the  scaling  properties  of 
the  items,  or  their  ordering.  The  only  requirement  is  that  the 
categories  of  each  item  be  mutually  exclusive  and  exhaustive. 
Types  are  represented  as  points  in  space,  each  item  is  a parti- 
tion of  the  space,  and  each  category  is  a region.  All  types 
who  fall  in  a given  category  of  a particular  item  are  constrained 
to  be  closer  to  boundary  markers  of  the  same  category  than  to 
delimiters  of  other  categories  of  the  same  item.  The  program 
we  have  is  a modification  of  the  MSA- I package  as  distributed 
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by  Dr.  Lingoes.  An  option  or  modification  provides  additional 
plots  for  each  category  with  the  number  inserted  in  the  plots 
corresponding  to  the  response  to  the  item  rather  than  the  ID 
number  as  in  the  distributed  version. 

References  and  some  copies  of  the  substantial  literature  related 
to  this  problem  are  available  through  the  contact  person. 

REFERENCE 

Lingoes,  J.C.,  "Multiple  Scalogram  Analysis — A Set- theoretic 
Model  for  Analyzing  Dichotomous  Items,"  J.  of  Ed.  § 

Psych.  Meas.,  23,  pp . 501-524,  (1963). 
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DESCRIPTIVE  TITLE 
CALLING  NAME 


FORTRAN  Program  to  Assist  in  the  Process 
of  Political  Reapportionment 

T8  FSU  BELOW 


INSTALLATION  NAME 


AUTHOR ( S ) AND 
AFFI L I AT  ION ( S ) 


LANGUAGE 


Computer  Center 

The  Florida  State  University 

William  Below,  Consultant 
Assembly  Committee  on  Elections  and 
Reapportionment 
California  Legislature 

CDC  FORTRAN  IV 


COMPUTER  CDC  6400-65K 


PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 

CONTACT  Raymond  Soller,  Program  Librarian/EIN 
Techncial  Representative,  Computing 
Center,  Florida  State  University, 
Tallahassee,  Fla.  32306 
Tel.:  (904)  599-4770 

FUNCTIONAL  ABSTRACT 


BELOW  is  a program  to  assist  with  the  development  of  political 
reapportionment  plans  using  a set  of  procedures  representative 
of  the  methods  employed  by  legislatures  to  reapportion  them- 
selves. The  actual  algorithms  utilized  by  the  program  are 
modifications  of  the  computational  techniques  originally  out- 
lined by  Stuart  Nagel.1 


The  programmed  procedures  are  those  which  follow.  An  initial 
district  plan  is  determined  by  assigning  geographic  units  to 
districts.  This  initial  plan  is  fed  into  the  processor  along 
with  demographic  and  political  data  for  each  unit.  The  program 
then  tests  each  possible  move  of  a unit  from  one  district  to 
another  and  then  each  trade  of  units  between  adjacent  districts 
against  a set  of  criteria.  If  the  plan  is  approved  according 
to  the  criterion;  then  the  move  or  trade  is  made  permanent. 
Where  no  more  useful  moves  or  trades  can  be  made,  the  results 
are  printed  out  and  the  program  is  terminated. 
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The  criterion  used  by  the  program  is  expressed  as  a linear  com- 
bination of  three  quantities,  SVEA,  SVCA,  SVPA; 

CRIT  = WE  * SVEA  + WC  * SVCA  + SVPA 


where  SVEA,  SVCA,  and  SVPA  are  measures  o£  population  equality, 
compactness,  and  < onformance  to  political  goals,  and  WE  and  WC 
are  weighting  coefficients  for  the  purpose  of  establishing  the 
relative  importance  of  the  three  quantities.  CRIT,  the  criterion, 
is  recomputed  for  each  tentative  move  or  trade.  If  its  value 
is  less  than  its  previous  value,  the  move  or  trade  is  consummated. 


Population  Equality 

The  measure  of  population  equality  is  given  by 

NDA 

SVEA  = E 
J=1 


[PD 


(J)  - AVGPOP  (J)] 
AVGPOP  (J) 


100 


where  NDA  is  the  number  of  districts  in  the  area,  PD  (J)  is  the 
population  of  district  J and  AVGPOP  (J)  is  the  ideal  population. 
SVEA  may  be  described  as  the  sum  of  the  squared  fractional 
deviations  from  the  ideal  population  for  all  districts  in  the 
area . 


Multiplication  of  the  fractional  deviation  by  100  is  not  signi- 
ficant to  the  operation  of  the  program;  it  simply  indicates  that 
the  deviation  is  output  as  a percentage.  The  use  of  the  frac- 
tional rather  than  the  absolute  deviation  is  significant  because 
it  makes  the  effect  of  WE,  (the  relative  importance  of  popula- 
tion equality) , independent  of  the  ideal  population.  Similar 
considerations  apply  to  the  decision  to  use  total  rather  than 
average  deviation  for  the  area.  If  average  deviation  were  used, 
then  the  proper  setting  of  WE  would  depend  on  the  number  of 
districts  in  the  area. 

The  opportunity  for  the  user  to  set  the  ideal  population  for  each 
district  independently  may  at  first  seem  arbitrary.  In  practice, 
this  allows  the  program  to  be  used  on  areas  which  contain  portions 
of  districts  as  well  as  whole  districts. 


This  method  of  measuring  population  equality  does  not  differ 
markedly  from  methods  used  by  others  in  the  field.  One  obvious 
alternative,  namely,  use  of  the  sum  of  the  absolute  deviations, 
might  be  quite  acceptable  as  a measure  of  equality  to  a student 
government,  but  it  suffers  from  some  computational  disadvantages. 

continued 
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As  a population  unit  moves  from  one  district  to  another,  the 
absolute  deviation  changes  only  if  one  district  is  above,  while 
the  other  is  below  the  ideal  population.  The  formula  given  here 
for  SVEA  however,  has  the  convenient  property  that  when  two  dis- 
tricts are  both  above  or  below  the  ideal  population,  a unit 
moved  from  one  district  to  the  other  causes  a change  in  SVEA, 
proportional  to  the  difference  in  population  between  the  two 
districts . 

Compactness 

The  method  originally  tried  for  measuring  compactness  determines 
the  "population  moment"  around  the  population  center  of  the 
district.  This  method  is  attractive  because  it  tends  to  mini- 
mize travel  distance  within  the  district  and  keep  concentrations 
of  population  unbroken  by  district  lines. 

If  there  is  a large  number  of  units  per  district,  the  population 
moment  method,  unfortunately,  can  yield  districts  which  are 
numerically  compact,  yet  have  very  irregular  boundaries.  Since 
a legislature,  as  it  reapportions  itself,  prefers  to  avoid  even 
the  appearance  of  gerrymandering,  the  author  found  the  population 
moment  method  unsatisfactory  for  his  purposes. 

The  alternative  method,  now  in  use,  involves  estimation  of  the 
perimeter  of  each  district.  The  estimation  is  inherently  in- 
exact, but  tends  to  produce  district  lines  which  are  politically 
acceptable . 

The  program  counts  the  perimeter  elements  in  the  perimeter  of 
each  district.  A perimeter  element  is  that  portion  of  a unit 
perimeter  which  is  shared  with  one  other  unit.  Of  course,  these 
elements  vary  in  length,  but  the  program  assumes  each  to  have 
unit  length. 

One  of  the  attractive  features  of  the  perimeter  method  is  that 
it  dispenses  with  the  use  of  the  X and  Y coordinates  required 
for  the  population  moment  method.  What  may  be  unattractive  to 
some  users  is  that  the  perimeter  method  does  not  tend  to  improve 
or  even  affect  the  overall  shape  of  a district  unless  the 
initial  district  plan  deviates  widely  from  the  desired  charac- 
ter: sties  . 

Thus,  if  the  program  is  given  a district  which  is  rectangular, 
and  which  is  much  longer  than  it  is  wide,  the  lines  will  be 
kept  straight,  but  there  will  be  little  or  no  tendency  for  that 

district  to  change  toward  a square  or  circular  shape.  This 
property  is  often  quite  convenient  in  the  legislative  environ- 
ment . . , . , 
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In  principle,  it  would  be  possible  to  measure  the  length  of  each 
perimeter  element,  include  the  data  in  the  information  fed  to 
the  processor,  and  work  with  a true  perimeter  measurement.  Mak- 
ing those  measurements,  however,  would  be  even  more  tedious  than 
preparing  the  X and  Y data,  and  may  not  necessarily  improve 
program  performance. 

r 

t>  Political  Considerations 

The  political  portion  of  the  criterion,  CRIT,  is  given  by 


NDA 

SVPA  = Z WP  (J) 
J=1 


PAD  (J)  • 100 
PBD  (J) 


- DESPR  (J) 


2 


where  WP  (J)  is  a political  weighting  coefficient  that  may  be  set 
* independently  for  each  district,  PAD  (J)  and  PBD  (J)  are  political 

quantities  for  district  and  DESPR  (J)  is  the  desired  ratio  of 
1 PAD  (J)  to  PBD  (J)  expressed  as  a percentage. 

PAD  (J)  and  PDB  (J)  may  stand  for  different  things  in  different 
districts  according  to  a number  called  MODE  (J) . If  MODE  (J) 
were  set  to  1,  for  example,  and  DESPR  (J)  to  55,  then  the  pro- 
gram would  set  PAD  (J)  to  equal  registered  Democrats  and  PBD  (J) 
to  equal  total  registered  voters,  and  the  goal  for  Democratic 
registration  in  that  district  would  be  55%. 

In  the  same  manner,  setting  MODE  (J)  to  2 or  3 will  establish 
a goal  for  the  percentage  of  Negroes  or  persons  with  a Spanish 
surname  in  the  population.  The  information  for  each  unit  neces- 
sary to  establish  any  of  the  three  proportions  is  carried  in 
the  memory  of  the  processor.  Consequently,  there  are  no  restric- 
tions on  moving  a unit  between  districts  with  different  modes. 

Constraints  on  Moving  and  Trading 

By  the  inclusion  of  the  one  card  per  unit  in  the  data  deck,  the 
user  may  forbid  the  program  to  move  or  trade  any  number  of  units 
out  of  their  original  districts.  The  most  common  use  of  this 
f feature  is  to  ensure  that  incumbents  are  left  in  their  own  dis- 

tricts. Another  use  is  to  protect  the  integrity  of  municipal 
areas. 


REFERENCES 

1.  Nagel,  S. , "Simplified  Bipartisan  Computer  Redistricting," 
Stanford  Law  Review > 17,  No.  5,  May  1965. 

2.  Below,  W. , "The  Computer  as  an  Aid  to  Legislative  Reappor- 
tionnent,"  (Report  to  California  Legislature,  Assembly 
Committee  on  Elections  and  Reapportionment) . 
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Multiple  Scalogram  Analysis 
MSA 

Office  of  Computational  Sciences 
Educational  Testing  Service 


DESCRIPTIVE  TITLE 
CALLING  NAME 
INSTALLATION  NAME 

AUTHOR ( S ) AND 
AFFILIATION(S) 


LANGUAGE 
COMPUTER 
PROGRAM  AVAILABILITY 

CONTACT 


FUNCTIONAL  ABSTRACT 


Procedure  due  to: 

Program  due  to: 
Adaptation  due  to: 

Advisor  on  use: 

MAP 

IBM  360/65 

Decks  and  listings 


L.  Guttman 
J.  Lingoes 

University  of  Michigan 
J.  Lingoes 

University  of  Michigan 
D.  Kirk 

Educational  Testing 
Service 

H . Harman 

Educational  Testing 
Service 


presently  available 


Mr.  Ernest  Anastasio,  Office  of  Data 
Analysis  Research,  Educational  Testing 
Service,  Rosedale  Road,  Princeton, 

N . J . 08540 

Tel.:  (609)  921-9000  ext.  2552 


This  program  performs  a multiple  scalogram  analysis  using  the 
method  of  James  Lingoes1.  Do  not  confuse  this  with  Guttman- 
Lingoes  Multidimensional  scalogram  analysis  which  is  available 
under  the  name  of  MSA-I  (EIN  Abstract  000  0070). 

REFERENCES 

1.  Lingoes,  J.C.,  "A  Set-Theoretic  Model  for  Analyzing  Dichoto- 
mous Items,"  J.  of  Ed.  Psych.  Meas . , 23,  pp . 501-524,  (1963). 
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DESCRIPTIVE  TITLE 
CALLING  NAME 
INSTALLATION  NAME 


AUTHOR ( S ) AND 
AFFIL IATION(S) 

LANGUAGE 

COMPUTER 

PROGRAM  AVAILABILITY 


CONTACT 


Synagraphic  Mapping  Program 
SYMAP 

Washington  University 
Computing  Facilities 

Harvard  University  Graduate  School  of 
Design 

FORTRAN  IV 

IBM  360/50 

Proprietary;  available  for  use  but  not 
distribution 

Dr.  Charles  Drebes,  Manage Y , Scientific 
Data  Processing,  Computing  Facilities, 

Box  1098,  Washington  University, 

St.  Louis,  Mo.  63130 

Tel.:  (314)  863-0100  ext.  3141 

FUNCTIONAL  ABSTRACT 

SYMAP  is  a computer  program  designed  to  allow  city  planners, 
geographers  and  others  to  produce  low  cost  graphic  displays 
of  spatial  patterns  using  standard  computer  line  printers,  by 
producing  maps  which  graphically  depict  spatially  disposed 
quantitative  and  qualitative  information.  It  is  suited  to 
a broad  range  of  applications,  and  is  provided  with  numerous 
options  to  meet  widely  varying  requirements.  Raw  data  of  every 
kind  (physical,  social,  economic,  etc.)  when  given  to  the 
computer  may  be  related,  manipulated,  weighted,  and  aggregated 
in  any  manner  desired.  By  assigning  values  to  the  coordinate 
locations  of  data  points  or  data  zones,  one  or  more  of  three 
types  of  map  may  be  produced,  as  specified  by  the  user:  conformant 
(choropleth) , contour,  and  proximal.  Potential  applications 
are  independent  of  the  scale  at  which  one  wishes  to  display 
data.  Studies  (at  other  universities)  have  included  a living 
cell,  land  parcels,  blocks,  tracts,  towns,  states,  and  continents. 
In  each  case,  a common  factor  was  the  spatial  distribution  of 
a variable  and  a need  to  display  the  patterns  associated  with 
this  distribution. 

REFERENCES 

Reference  Manual  for  Synagraphic  Computer  Mapping — "SYMAP" 
(Cambridge,  Mass.:  Harvard  Univ.  Grad.  Sch.  of  Design, 

Comp.  Graph.  Lab.). 
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DESCRIPTIVE  TITLE  Mathematical  Programming  System 


CALLING  NAME  MPS/360 


INSTALLATION  NAME 

AUTHOR ( S ) AND 
AFFI L I ATI  ON ( S ) 

LANGUAGE 

COMPUTER 

PROGRAM  AVAILABILITY 

CONTACT 


FUNCTIONAL  ABSTRACT 


Washington  University 
Computing  Facilities 

IBM  Application  Program 


360  Assembly  Language 
IBM  360/50 

Proprietary:  available  for  use  at 

Washington  University.  Available  for 
distribution  from  IBM. 

Dr.  C.  B.  Drebes , Mgr.,  Scientific 
Data  Processing,  Computing  Facilities, 
Box  1098,  Washington  University, 

St.  Louis,  Mo.  63130 

Tel.:  (314)  863-0100  ext.  3141 


Linear  programming  (LP)  is  a mathematical  technique  designed  to 
analyze  the  potentialities  of  alternate  business  activities 
and  to  choose  those  that  permit  the  best  use  of  resources  in 
the  pursuit  of  a desirable  objective.  It  has  many  uses.  For 
example,  it  can  analyze  capital,  raw  materials,  manpower,  plant 
and  storage  facilities  and  then  translate  its  findings  into 
minimum  costs  and  maximum  profits  for  its  user;  it  can  be  used 
to  allocate,  assign,  schedule,  select  or  evaluate  whatever 
possibilities  limited  resources  possess  for  different  jobs; 
it  can  blend,  mix,  distribute,  control,  order,  budget,  bid, 
cut,  vrim,  price,  purchase,  and  plan;  it  can  deduce  the  most 
profitable  method  of  transporting  goods  from  plant  to  warehouse 
to  outlet. 


MPS/360  is  composed  of  a set  of  procedures,  a subset  of  which 
deals  only  with  LP.  The  strategy  for  solving  an  LP  problem 
is  the  ordered  execution  of  a series  of  these  procedures.  A 
second  set  of  procedures  handles  separable  programming  problems. 

The  user  conveys  the  proposed  strategy  to  MPS  via  the  MPS  con- 
trol language.  The  procedure  call  statement  of  the  control 
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language  calls  the  LP  procedures  and  transfers  arguments  to 
them.  MPS  control  statements  are  preprocessed  by  the  control 
program  COMPILER. 

A catalogued  procedure  is  available  for  simple  linear  programming 
models,  reducing  the  user's  work  to  merely  data  arrangement. 

REFERENCES 

Mathematical  Programming  System/360 , Application  Description 
(IBM  Manual  GH20-0136- 3) , (White  Plains,  N.Y. : IBM  Corp. 

Tech.  Pub.  Depart.,  1969). 

Mathematical  Programming  System/360  ( 360A-CO-14X) , Version  2> 
Control  Language  User's  Manual  (IBM  Manual  GH20-0290- 3) , 
(White  Plains,  N.Y. : IBM  Corp.  Tech.  Pub.  Depart.,  1969). 

Mathematical  Programming  System/360  ( 360A-CO-14X) 3 Version  2 , 
Linear  and  Separable  Programming  User's  Manual  (IBM 
Manual  GH20-0476-0) , (White  Plains,  N.Y. : IBM  Corp. 

'Tech.  Pub.  Depart.,  1969). 

Mathematical  Programming  System/360  ( 360A-CQ-14X) * Message 
Manual  (IBM  Manual  GH20-0603-0) , (White  Plains,  N.Y. : 

IBM  Corp.  Tech.  Pub.  Depart  , 1969). 

Copies  of  these  manuals  can  be  obtained  through  IBM  branch 
offices . 
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DESCRIPTIVE  TITLE 
CALLING  NAME 


University  of  Maryland  Test  Scoring 
Program  (Version  4) 

UOM  32 


INSTALLATION  NAME 


AUTHOR(S)  AND 
A F F I L 1 AT  1 0 N ( S ) 

LANGUAGE 

COMPUTER 

PROGRAM  AVAILABILITY 

CONTACT 


University  of  Maryland 
Computer  Science  Center 

Dr.  George  Green 
University  of  Maryland 

FORTRAN  IV 

UNIVAC  1108 

Decks  and  listings  presently  available 

Mr.  Sam  Steinberg,  Program  Librarian 
Computer  Science  Center,  University 
of  Maryland,  College  Park,  Md . 20740 
Tel. : (301)  454-4261 


FUNCTIONAL  ABSTRACT 

This  system  scores  objective  tests  recorded  on  Digitek  Optical 
Reader  Sheets.  Using  an  answer  key  it  scores  tests  of  up  to 
160  items  for  any  number  of  students. 


Output 

1.  A listing  of  students'  answers  to  each  question  is  optional. 

2.  For  each  student,  the  program  lists  the  number  of  questions 
answered  right,  the  number  wrong,  and  the  number  omitted. 
Optionally  included  is  a score  which  imposes  a penalty  for 
wild  guessing.  A standardized  T score  (which  has  an  arith- 
metic mean  of  50  and  a standard  deviation  of  10)  is  also 
printed  for  each  student. 

3.  A frequency  distribution  (histogram)  and  the  mean  and  standard 
deviation  of  the  scores  are  printed. 

4.  An  item  analysis  is  printed  for  each  question  on  the  examina- 
tion. 


a)  P (Difficulty  Index)  is  the  proportion  of  the  total  group 
who  answer  the  question  correctly.  Items  having  a 
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difficulty  index  of  .50  provide  maximum  differentiation 
among  students.  Good  tests  contain  items  having  dif- 
ficulty indices  in  the  middle  range  (.25  to  .75). 

b)  D (Discrimination  Index)  measures  the  power  of  a single 
item  to  discriminate  between  the  upper  and  lower  halves 
of  the  student  group,  divided  as  to  total  scores.  A 
good  classroom  test  should  have  indices  of  discrimination 
of  .30  or  better. 

Also  printed  are  the  responses  to  each  item  by  the  high 
and  low  scoring  groups.  The  correct  answer  is  indicated. 

The  three  statistics  which  follow  the  D index  are  used  for 
similar  purposes  and  are  consistent  in  meaning  with  it.  All 
are  discrimination  indices  expressing  the  relationship  be- 
tween item  success  and  the  total  score  (the  criterion) . 

c)  PHI  (Phi  coefficient)  is  an  index  of  discriminating  power 
when  the  criterion  variable  is  a natural  dichotomy  and 
must  be  used  as  such;  i.e.,  high-low,  good-poor,  etc. 

No  assumptions  are  made  about  the  form  of  the  distribu- 
tion of  the  group. 

d)  RPBI  (Point  biserial  correlation  coefficient)  is  an  index 
of  discriminating  power  when  the  criterion  is  a continuous 
variable.  No  assumptions  are  made  about  the  form  of  the 
distribution  of  the  group. 

e)  RB  (Biserial  correlation  coefficient)  is  an  index  of  dis- 
criminating power  requiring  the  assumption  that  one  of 
the  normally  distributed  underlying  variables  has  been 
forced  into  a dichotomy. 

The  choice  among  these  depends  partly  on  the  purpose  for  which 
the  test  and  item  analysis  data  are  to  be  used,  and  partly  on 
the  convenience  with  which  each  statistic  serves  that  purpose. 

For  most  classroom  examinations,  the  D statistic  is  most 
easily  understood;  it  will  identify  items  with  little  internal- 
consistency  discriminating  power  and  lead  to  greater  efficiency 
of  measurement  when  revising  a test  to  contain  the  more  dis- 
criminating items.  It  should  be  noted,  however,  that  when  RB 
and  RPBI  are  used,  the  indices  are  usually  not  equal.  RB  tends 
to  be  substantially  larger  than  RPBI. 


continued 


2 


8/70 


120 


000  0095 


000  0095 


EDUCOM 


EDUCATIONAL  INFORMATION  NETWORK 


000  0095 


f)  An  overall  measure  of  test  reliability  is  provided  by 
Kuder  Richardson  No.  20  and  No.  21  statistics.  This  is 
an  estimate  of  how  close  the  same  set  of  scores  would 
result  if  the  same  set  of  items  were  given  again.  Most 
test  writers  settle  with  reliabilities  over  .60  for 
teacher-made  tests.  An  index  of  .80  and  above  reveals 
a highly  reliable  examination. 

Formul ae 

Phi  Coefficient 

BC  - AD 

0 = [(A  + B)  (C  + D)  (A  + C)  (B  + D)]0-5 

Point  Bi serial  Correlation 

xp  -xt  /r 


pbi 

st 

/ q 

X = 

the 

mean 

of 

all 

scores 

Xp  = 

the 

mean 

of 

all 

scores 

in 

the 

upper 

half 

II 

lx 

the 

mean 

of 

all 

scores 

in 

the 

lower 

half 

p = proportion  of  individuals  in  upper  half 
q = proportion  of  individuals  in  lower  half 
S.  = standard  deviation  of  all  scores 

Bi serial  Correlation 


P = proportion  of  cases  in  the  upper  group  X proportion 
of  cases  in  the  lower  group;  P B pq 

y * height  of  ordinate  of  unit  normal  curve  at  point  of 
division  between  p and  q 

Discrimination  Index 
DIS  = X ^ Z X 2 
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X = total  correct  answers  in  upper  half 
Z = total  correct  answers  in  lower  half 
N = sample  size 

Kuder-Ri chardson  20 

NO  (St  - PQ> 

K-R  (2°)  = NQ-^r  — 


Kuder  Richardson  21 


K-R  (21) 


NQ 

NQ-1 


[1  - 


xt (NQ-Xt) 

t — ] 


NQ  S: 


NQ  = the  number  of  questions 

PQ  = p times  q summed  over  all  questions 


Correction  for  Guessing 

W 


Raw  Score  = R 


A 


R = Rights 
W = Wrongs 

A =;  Number  of  options  per  item  (2  to  5) 

REFERENCES 

Ebel,  R.L.,  Measuring  Educational  Achievements , (Prentice-Hall, 
Inc.,  New  Jersey,  1965). 

Lindquist,  E.F.,  (Ed.),  Educational  Measurement , (American 
Council  on  Education,  Washington  D.C.,  1951). 
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DESCRIPTIVE  TITLE  Information  Retrieval  Services 


CALLING  NAME 


INSTALLATION  NAME 


AUTHOR ( S ) AND 
AFFILIATION(S) 

LANGUAGE 

COMPUTER 


University  of  Georgia 
Computer  Center 

Information  Science  Group 
University  of  Georgia 

Assembler  Language  § PL/1 

IBM  360/65 


PROGRAM  AVAILABILITY  Proprietary;  available  for  use  but 

not  for  distribution 

CONTACT  Miss  Margaret  Park,  Supervisory 

Inform.  Scientist,  Computer  Center, 
The  Univ.  of  Ga. , Athens,  Ga.  30601 
Tel.:  (404)  542-3741 


FUNCTIONAL  ABSTRACT 

In  any  endeavor,  scientists  need  to  keep  constantly  abreast  of 
activities  in  their  field  of  interest,  to  be  on  the  lookout 
for  new  ideas,  and  to  maintain  a library  of  useful  references. 
The  proliferation  of  new  scientific  knowledge  is  rapidly  out- 
pacing the  capabilities  of  conventional  information-handling 
and  publishing  techniques.  Scientists  are  now  turning  to 
computer-based  methods  to  help  speed  and  channel  the  flow  of 
information  on  a timely  basis. 


The  Computer  Center  at  the  University  of  Georgia  is  actively 
engaged  in  establishing  an  Information  Center,  Mechanized  data 
bases  from  several  scientific  organizations  are  presently 
available  and  in  use  at  the  Center.  Subject  areas  currently 
represented  are  biology,  biochemistry,  nuclear  science,  and 
chemistry,  including  structural  data  files  for  chemical  com- 
pounds. Other  tape  services  in  fields  such  as  medicine, 
engineering,  physics,  geology,  etc.,  will  be  added  as  interst 
is  expressed  in  these  subject  areas. 

The  Computer  Center’s  Information  Sciences  Unit  offers  assis- 
tance in  creating  search  profiles  and  current  awareness  and 
retrospective  searches  of  the  scientific  literature. 
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The  staff  of  the  Computer  Center  incluaes  highly  trained  pro- 
fessionals in  practically  every  sub j ect  discipline.  In  addi- 
tion to  chemists  and  a microbiologist  in  the  Information 
Sciences  Unit,  the  Center  also  has  full  time  staff  with 
specialties  in  physics,  engineering,  statistics,  biology,  and 
forestry,  with  consulting  staff  available  in  other  disciplines. 
All  staff  are  also  familiar  with  computer  systems  and  their 
applications . 

The  Computer  Center  is  constantly  seeking  better  ways  to  satisfy 
the  information  requirements  of  the  scientific  community  and 
we  will  greatly  appreciate  any  suggestions  made  in  this 
direction.  New  services  will  be  added  as  rapidly  as  possible 
to  meet  newly  identified  needs  and  uses. 

Persons  desiring  to  use  the  Information  Retrieval  Services  are 
directed  to  the  contact  person. 
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DESCRIPTIVE  TITLE 
CALLING  NAME 
INSTALLATION  NAME 

AUTHOR(S)  AND 
AFFILIATION (S) 


LANGUAGE 


Test-Scoring  and  Item-Analysis  Package 

(a)  QUICKSCORE;  (b)  ITEMSTEP;  (c)  ITEMRS 

Wharton  Computational  Services 
Wharton  School  of  Finance  and  Commerce 
University  of  Pennsylvania 

Danie  L Ashler 
Daniel  Bricklin 
David  Sheinson 

Wharton  Computational  Services 
FORTRAN 


COMPUTER 
PROGRAM  AVAILABILITY 

CONTACT 


FUNCTIONAL  ABSTRACT 


IBM  360/75 

Available  to  process  data  at  Wharton 
Computational  Services 

Daniel  Ashler,  Wharton  Computational 
Services,  Wharton  School  of  Finance  and 
Commerce,  Dietrich  Hall,  University  of 
Pennsylvania,  Philadelphia , P'..  19104 
Tel.:  (215)  594-6422 


The  Test-Scoring  and  Item-Analysis  Package  currently  consists  of 
three  programs,  QUICKSCORE,  ITEMSTEP,  and  ITEMRS.  Together,  they 
provide  a flexible  facility  for  tasks  that  range  from  simple  scor- 
ing of  tests  to  the  most  sophisticated  test  analysis  currently 
available.  The  best  features  of  item-analysis  programs  in  use  on 
various  campuses  hav^  been  incorporated. 

QUICKSCORE 

...is  the  least  expensive  of  the  three  programs  to  use.  It  scores 
tests  and  lists  the  examinees  and  their  scores,  first  in  alpha- 
betical order  and  then  in  order  of  score.  Up  to  500  examinees  can 
be  scored  at  once.  However,  the  input  can  be  "batched;"  that  is, 
several  groups  of  cards  of  up  to  500  each  can  be  scored  in  this 
manner,  one  after  another.  Beside  each  examinee's  name  is  printed 
his  Social  Security  number,  his  score  (which  has  been  corrected 

continued 


( 

2/70 

o 

ERIC 


1 


000  0111  (a)-(c) 


000  0111  (a) —(c) 


EDUCATIONAL  INFORMATION  NETWORK 


EDUCOM 


000  0111  (a)-(c) 


for  chance  success),  the  number  of  items  that  he  got  correct, 
that  he  got  incorrect,  that  he  omitted,  and  the  number  of  items 
not  reached.  The  corrected  score  gives  +1  for  each  item  answered 
correctly  and  — l/(c— 1)  for  each  answered  incorrectly,  where  c is 
the  number  of  choices  per  item.  Omitted  items  are  scored  0. 


A brief  item  analysis  is  then  performed  for  each  question.  First, 
the  estimated  fraction  of  the  examinees  who  knew  the  right  answer 
is  computed  (difficulty  of  question).  The  examinees  are  then 
partitioned  into  an  upper  and  a lower  group  on  the  basis  of  total 
test  score,  these  groups  being  equal  or  nearly  equal  in  size.  A 
2X2  table  is  c 


structed  as 

follows . 

No.  Rights 

No.  Wrongs 

Upper  half 

A 

B 

Lower  half 

C 

D 

Two  indices  are  computed  on  this  table:  $ correlation  coefficient 
(PHI)  and  a ratio  index  (RI) . For  a test  with  N choices  per  ques- 
tion and  U examinees  in  the  upper  half  and  L examinees  in  the  lower, 
the  two  indices  are  defined  as  follows. 


PHI  = 

AD  - BC 

[(A+B)  (A+C)  (C+D)  (B+D)P 

RI  = 

| arctan  log2  (UPSC/LOWC") , 

where 

UPSC  = 

A - B/(N-1)  1 

0 5CT 

and 

LOWSC  * 

C-D/CN-1)  + 1 . 

L + JPT 

Both  indices  can  have  values  in  the  range  -1  to  1.  The  ratio 
index  ref lects  the  extent  of  discrimination  between  the  upper  and 
lower  groups  as  well  as  the  correlation  of  the  score  on  the  given 
question  with  total  test  score. 

A vertical  histogram  of  the  score  distribution  follows,  in  which, 
however,  minus  scores,  scores  of  zero,  and  scores  of  one  are  all 
counted  in  the  score  category  of  one.  Test  statistics  follow,  in 
which  are  given  the  number  of  questions  in  the  test,  the  number 
of  choices  per  item,  the  number  of  examinees,  a copy  of  the  scor- 
ing key,  and  the  means,  standard  deviations,  and  variances  of  the 
scores . 
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ITEMSTEP 

/ — ■\ 

V ...not  only  performs  the  same  scoring  as  QUICKSCORE  but  also  pro- 
^ vides  fuller  item  analysis  and  a stepwise-reduction  feature.  Alter 
w scoring  and  analysis,  one  or  more  questions  (items)  are  deleted 
^ on  the  basis  of  some  criterion  (supplied  as  a parameter) , after 

•h  which  the  shortened  test  is  rescored  and  reanalyzed.  The  cycle 

S of  shortening  and  reprocessing  is  repeated  as  many  times  as  speci- 
fied.  One  of  three  different  indices  may  be  specified,  on  the 
© basis  of  which  the  less  desirable  items  shall  be  eliminated.  The  ^ 

° first  is  the  W index,  which  is  a weighted  combination  of  the  Davis 

difficulty  and  discrimination  indices.  The  second  is  the  P-adjusted 
index,  which  is  the  proportion  of  correct  responses,  adjusted  or 
corrected  for  chance  success.  The  third  is  the  contribution  of 
the  item  to  the  total  test  variance.  The  user  specifies  either  the 
index  level  required  for  retention  of  an  item  or  that  some  fixed 
number  of  items  with  the  worst  index  values  be  dropped  at  each 
cycle.  A reliability  coefficient  is  also  computed.  The  stepwise- 
reduction  process  tends  to  produce  successive  score  distributions 
that  are  more  and  more  rectangular. 

ITEMRS 

...is  the  most  advanced  item- analys is  program  presently  available. 

I First,  it  provides  a header  page,  in  which  the  indices  are  ex- 

plained. Then  there  are  optional  printouts  of  the  main  matrices 
produced  during  the  run:  namely,  the  sum- of-products  matrix, 
variance— covariance  matrix,  and  the  product— moment  correlation 
matrix.  (It  should  be  noted  that  the  correlations  are  product- 
moment  and  not  point  biserial  because  the  items  are  not  scored 
dichotomous ly . ) Next,  an  optional  cluster  analysis  is  performed 
on  the  correlations  after  they  have  been  transformed  to  Fisher's 
Z's.  (A  cluster  analysis  is  quicker  and  less  expensive  than 
factor  analysis  and  for  many  purposes  is  just  about  as  useful.) 

Each  pass  produces  larger  clusters  and  fewer  of  them. 

Next,  the  examinee's  scores  are  listed  in  a tabulation  like  that 
of  QUICKSCORE,  in  order  by  name  and  then  by  score.  Alongside 
the  listing  of  the  scores  are  16  blank  columns.  If  desired,  data 
may  be  printed  in  these  columns,  such  as  scaled  scores,  grades, 
or  comments.  (For  example,  to  print  scaled  scores,  one  provides 
a card  for  each  possible  score  that  can  be  obtained,  specifying 
what  shall  be  printed  for  that  score.) 

A large  number  of  indices  are  computed  for  each  item,  including 
P (proportion  of  correct  responses)  and  Q (proportion  of  incorrect 
responses),  both  unadjusted  and  adjusted  for  chance  success  ; the 
variance  contribution  of  the  item;  the  product  moment  correlation 
of  the  item  with  the  total  score;  the  "latent"  correlation,  which 
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is  the  estimate  of  the  correlation  between  the  underlying  ability 
to  answer  the  item  correctly  and  the  total  score;  and  the  Fisher’s 
Z transform  of  the  product-moment  correlation.  Also,  the  effective 
number  of  choices  (that  is,  the  number  of  choices  that  actually 
attracted  examinees)  the  estimated  proportion  who  knew  the  answer 
(based  on  the  effective  number  of  choices) , the  Davis  difficulty 
and  discrimination  indices,  the  W index,  which  is  a weighted  com- 
bination of  the  Davis  indices,  and  the  index  DICAP,  which  measures 
the  deviation  of  the  responses  to  this  item  from  the  ideal  pattern 
in  which  50%  of  the  examinees  would  choose  the  correct  alternative 
and  the  remaining  50%  would  distribute  equally  over  the  remaining 
alternatives.  Optionally,  a tabulation  of  the  number  of  responses 
to  each  alternative  is  given  for  each  fifth  of  the  examinees. 

Following  the  item  analysis,  a histogram  is  printed,  followed  by 
test  statistics,  including  the  covariance  reliability  coefficient, 
the  KR-20  reliability  coefficient,  the  standard  error  of  measure- 
ment, the  variance  error  of  measurement,  and  the  test  mean,  stan- 
dard deviation,  and  variance  of  total  test  scores. 


REFERENCES 

1.  Davis,  F.B. , Item  Analysis  Data  (Harvard  University  press , 
Cambridge,  Mass.,  1949). 
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DESCRIPTIVE  TITLE  Cross-Cultural  Comparison 


CALLING  NAME 
INSTALLATION  NAME 


AUTHOR ( S ) AND 
AFFILIATION(S) 


LANGUAGE 


P0LYC0MP 

Dartmouth  College 
Kiewxt  Computation  Center 

Written  by  William  Koenig,  Class  of  1970, 
for  James  Fernandez,  Department  of 
Anthropology,  Dartmouth  College 

Dartmouth  BASIC 


COMPUTER  GE— 635 


PROGRAM  AVAILABILITY  Magnetic  tape  and  listings  presently 

available 


CONTACT  A.  Kent  Morton,  EIN  Technical  Repre- 
sentative, Kiewit  Computation  Center, 
Dartmouth  College,  Hanover,  N.H.  03755 
Tel.:  (603)  646-2364 

FUNCTIONAL  ABSTRACT 

POLYCOMP  is  designed  for  cross-cultural  comparison  using  the 
data  contained  in  Murdock's  Ethnographic  Atlas.1  (If  a copy 
of  the  "Ethnographic  Atlas  Codesheet"2  is  not  immediately  avail- 
able, selected  portions  of  it  may  be  examined  during  the  running 
of  the  program,  or  by  running  ETH-CODE,  EIN  No.  000  0119.)  The 
user  has  the  option  of  working  with  either  one  or  two  groups  of 
cultures  (or  political  units) . Up  to  20  cultures  may  be  assigned 
to  each  group.  A comparison  is  first  made  for  each  unit  with 
each  of  the  92  characteristics  from  the  Ethnographic  Atlas 
compared  for  each  culture  against  every  other  culture  in  that 
group.  Characteristics  with  "insufficient  information"  are 
discounted . 


The  user  then  has  the  option  of  having  the  identity  matrices 
printed  out  in  one  of  two  formats,  after  which  he  may  weight 
the  characteristics  according  to  his  own  preference  and  obtain 
a new  comparison  table. 

POLYCOMP  may  be  used  in  conjunction  with  ETH-CODE , ETH-DGRE, 
ETH-RAND,  ETH-INFO,  ETHATLAS,  CULTCOMP,  and  CULTPIK  (EIN  Nos. 
000  0119-000  0125). 
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REFERENCES 

1.  Murdock,  G.P.,  Ethnology  Atlas , (Univ.  of  Pittsburgh  Press, 
Pittsburgh,  Pa.,  1967). 

2.  "Ethnographic  Atlas  Codesheet",  (Depart,  of  Anthrop . , College 
Museum,  Dartmouth  College,  Hanover,  N.H.,  1970),  Revised. 
Available  from  the  EIN  Office  at  the  cost  of  reproduction 
and  mailing. 

3.  Murdock,  G.P.,  "Ethnographic  Atlas:  A Summary",  Ethnology, 

VI , 2,  (April  1967). 

4.  "Ethnographic  Atlas",  by  the  editors  of  Ethnology , I,  1, 
(Jan.,  1962)—  VII,  3,  (July,  1968),  installments  of  infor- 
mation in  each  issue. 

5.  Barry  III,  H.,  "Ethno",  ( Ethnology  version  of  Ethnographic 
Atlas , Univ.  of  Pittsburgh,  Pittsburgh,  Pa.,  1970). 
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DESCRIPTIVE  TITLE 
CALLING  NAME 


Major  characteristics  from  Murdock’s 
Ethnographic  Atlas 

ETH-CODE 


INSTALLATION  NAME 


AUTHOR(S)  AND 
AFFILIATION(S) 


LANGUAGE 


Dartmouth  College 
Kiewit  Computation  Center 

Program  written  by  William  Koenig, 
Class  of  1970,  for  James  Fernandez, 
Department  of  Anthropology,  Dartmouth 
College 

Codesheet  revised  from  that  of  Herbert 
Barry  III,  Department  of  Anthropology, 
University  of  Pittsburgh 

Dartmouth  BASIC 


COMPUTER  GE— 635 

PROGRAM  AVAILABILITY  Magnetic  tape  and  listings  presently 

available 

CONTACT  A.  Kent  Morton,  EIN  Technical  Repre- 

sentative, Kiewit  Computation  Center, 
Dartmouth  College,  Hanover,  N.H.  03755 
Tel.:  (603)  646-2864 

FUNCTIONAL  ABSTRACT 

ETH-CODE  is  a driver  program  for  the  sub -program  CODESHEET, 
which  contains  the  48  major  characteristics  from  the  Ethnographic 
Atlas1'5.  After  these  have  been  listed,  the  user  has  the  option 
to  see  the  individual  codings  and  subdivisions  for  any  of  these 
major  characteristics.  The  output  takes  the  form  of  a list 
with  matching  column  and  code  numbers  as  they  appear  in  "Ethno- 
graphic Atlas  Codesheet”2.  This  program  is,  in  effect,  a 
partial  replacement  for  the  complete  codesheet,  if  the  user 
does  not  have  one  available.  Requests  to  have  individual 
codings  output  should  be  limited  to  only  a few  of  the  major 
characteristics,  as  the  complete  codesheet  produces  many  pages 
of  output  and  requires  considerable  time. 

REFERENCES 


1. 


Murdock,  G.P.,  Ethnology  Atlas , (Univ.  of  Pittsburgh  Press, 
Pittsburgh,  Pa.,  1967). 
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2. 


3. 

4. 

5. 


"Ethnographic  Atlas t^th^College^  N.H.,  1970), 

Revised  .^Available  from  the  EIN  Office  at  the  cost  of 
reproduction  and  mailing* 

each  issue. 

Murdock,  G.P.,  "Ethnographic  Atlas:  A Summary'  , Ethnology, 

VI,  2, (April,  1967). 


2 

132 


10/70 


000  0119 


000  0120 


F.DUCOM 


EDUCATIONAL  INFORMATION  NETWORK 


000  0120 


DESCRIPTIVE  TITLE  Random  Samples  of  Cultures 


CALLING  NAME  ETH-DGRE 


INSTALLATION  NAME 


AUTHOR ( S ) AND 
AFFILIATION(S) 


Dartmouth  College 
Kiewit  Computation  Center 

Program  written  by  William  Koenig, 
Class  of  1970,  for  James  Fernandez, 
Department  of  Anthropology,  Dartmouth 
College 

Data  collected  by  Daniel  Gordon,  De- 
partment of  Sociology,  University  of 
Oregon,  from  Murdock’s  Ethnographic 
Atlas 


LANGUAGE  Dartmouth  BASIC 

COMPUTER  GE-635 

PROGRAM  AVAILABILITY  Magnetic  tape  and  listings  presently 

available 


CONTACT  A.  Kent  Morton,  EIN  Technical  Repre- 
sentative, Kiewit  Computation  Center, 
Dartmouth  College,  Hanover,  N.H.  03755 
Tel.:  (603)  646-2864 

FUNCTIONAL  ABSTRACT 


One  of  the  chief  problems  in  making  cultural  comparisons  and 
gathering  a random  sample  of  cultures  is  making  sure  they  are 
not  so  close  together  as  to  share  many  characteristics  due  to 
diffusion  and  common  environmental  pressures.  In  order  to 
avoid  this,  cultural  anthropologists  employ  a 3— degree  rule,  to 
insure  a geographical  separation.  Respecting  this  rule,  ETH— DGRE 
randomly  selects  one  culture  (if  any  cultures  have  been  recorded1 
to  exist  in  the  sample)  in  each  of  the  72  cells  of  30-degree  lati 
tude  and  longitude  on  mercator  projection.  Each  selected  culture 
is  then  compared  with  the  cultures  of  the  neighboring  cells  to 
check  for  the  3-degree  rule.  This  includes  checking  cultures 
of  the  far  west  with  cultures  of  the  far  east,  and  those  of  the 
far  north  with  those  of  the  far  south,  when  such  cultures  exist. 

Output  is  in  the  form  of  a simple  list  or  a two-page  map  with 
30-degree  cells  indicated. 
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The  user  cannot  be  guaranteed  to  get  a sample  of  given  size  by 
using  ETH-DGRE,  whereas  ETH-RAND  (EIN  No.  000  0121)  will  supply 
a sample  of  50  cultures  (and  consume  considerably  more  time  in 
doing  so) . 

Other  programs  which  might  be  useful  in  conjunction  with  this 
one  include  ETH-INFO,  ETH-CODE,  ETHATLAS , CULTCOMP,  CULTPIK, 
and  POLYCOMP,  (EIN  No.  000  0118  - 000  0119,  000  0122  - 000  0125). 

REFERENCES 

1.  ’’Condensed  Geographic  Codesheet  of  the  Ethnographic  Atlas: 

861  Cultures”,  (Depart,  of  Anthrop.,  College  Museum,  Dartmouth 
College,  Hanover,  N.H.,  1970). 

2.  McNett,  C.W.,  and  Kirk,  R.E.,  "Drawing  Random  Samples  in 
Cross-Cultural  Studies;  A Suggested  Method",  Amer.  Anthrop., 
70,  1,  (Feb.  1968)  . 
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DESCRIPTIVE  TITLE  Random  Sample  of  50  Cultures 


CALLING  NAME  ETH-RAND 


INSTALLATION  NAME 


AUTHOR(S)  AND 
AFFILIATION(S) 


LANGUAGE 


Dartmouth  College 
Kiewit  Computation  Center 

Program  written  by  William  Koenig, 
Class  of  1970,  for  James  Fernandez, 
Department  of  Anthropology,  Dartmouth 
College 

Data  collected  by  Daniel  Gordon,  De- 
partment of  Sociology,  University  of 
Oregon,  from  Murdock’s  Ethnographic 
Atlas 

Dartmouth  BASIC 


COMPUTER  GE-635 

PROGRAM  AVAILABILITY  Magnetic  tape  and  listings  presently 

available 

CONTACT  A.  Kent  Morton,  EIN  Technical  Repre- 

sentative, Kiewit  Computation  Center, 
Dartmouth  College,  Hanover,  N.H.  03755 
Tel.:  (603)  646-2864 

FUNCTIONAL  ABSTRACT 

ETH-RAND  provides  an  alternative  to  ETH-DGRE  (EIN  No.  000  0120) 
in  randomly  selecting  a sample  of  50  cultures  separated  by  the 
3-degree  rule.  The  program  initially  selects  a random  point 
of  specific  latitude  and  longitude.  With  this  point  as  an 
origin  the  program  then  lays  out  a mercator  projection  and 
selects  50  points  by  randomly  choosing  latitude  and  longitude 
points  which  are  then  converted  to  points  on  the  normal  mercator 
projection  map.  ETH-RAND  then  examines  the  30-degree  cell  in 
which  this  point  lies  and  the  eight  surrounding  cells  to  deter- 
mine the  culture  closest  to  this  point.  This  culture  must  pass 
the  3-degree  rule  or  the  program  persists  until  it  has  found  the 
closest  culture  which  does  pass  the  test.  The  program  then 
prints  out  the  coordinates  of  the  random  point,  followed  by 
the  selected  culture  and  its  coordinates. 
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The  program  CULTCOMP  (EIN  No.  000  0124)  and  ETH-INFO  (EIN  No. 
000  0122)  may  be  employed  to  gather  additional  information  on 
these  cultures. 

REFERENCES 

"Condensed  Geographic  Code  Sheet  of  the  Ethnographic  Atlas:  861 
Cultures",  (Depart,  of  Anthrop,,  College  Museum,  Dartmouth 
College,  Hanover,  N.H.,  1070). 

McNett,  C.W.,  and  Kirk,  R.E.,  "Drawing  Random  Samples  in  Cross- 
Cultural  Studies;  A Suggested  Method",  Amer.  Anthrop.,  70 , 
1,  (Feb.,  1968). 
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DESCRIPTIVE  TITLE 

CALLING  NAME 
INSTALLATION  NAME 

AUTHOR(S)  AND 
AFFIL IATION ( S ) 


LANGUAGE 
COMPUTER 
PROGRAM  AVAILABILITY 

CONTACT 


FUNCTIONAL  ABSTRACT 


Demographic  Information  from  Murdock’s 
Ethnographic  Atlas 

ETH-INFO 

Kiewit  Computation  Center 
Dartmouth  College 

Program  written  by  William  Koenig, 

Class  of  1970,  for  James  Fernandez, 
Department  of  Anthropology,  Dartmouth 
College 

Data  collected  by  Daniel  Gordon,  De- 
partment of  Sociology,  University  of 
Oregon,  from  Murdock's  Ethnographic 
Atlas 

Dartmouth  BASIC 
GE— 635 

Magnetic  tape  and  listings  presently 
available 

A.  Kent  Morton,  EIN  Technical  Representa- 
tive, Kiewit  Computation  Center,  Dartmouth 
College,  Hanover,  N.H.  0375S 
Tel.:  (603)  646-2864 


ETH-INFO  provides  information  on  any  of  861  cultures  contained 
in  the  random  access  file  DEGRE.  Output  consists  of  a table 
which  shows  the  culture (s)  of  interest  to  the  user,  regional 
identification,  latitude,  longitude,  size  of  population,  year 
data  were  collected,  and  the  year  the  population  estimate  was 
made.  Definitions  of  regional  identifications  are  output  on 
request . 


Other  programs  which  might  be  useful  in  conjunction  with  ETH— INFO 
include  ETH-CODE,  ETH-DGRE,  ETH-RAND,  ETHATLAS,  CULTCOMP,  CULTPIK, 
and  POLYCOMP,  (EIN  Nos.  000  0118  - 000  0125). 

REFERENCES 

Murdock,  G.P.,  Ethnology  Atlas , (Univ.  of  Pittsburgh  Press, 
Pittsburgh,  Pa.,  1967). 
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Barry  III,  H.,  "Ethno”,  ( Ethnology  version  of  Ethnographic  Atlas , 
Univ.  of  Pittsburgh,  Pittsburgh,  Pa.,  1970). 

"Ethnographic  Atlas”,  by  the  editors  of  Ethnology , I,  l,(Jan., 
1962)-yu,  3,  (July,  1968),  installments  of  information  in 
each  issue* 

Murdock,  G.P.,  "Ethnographic  Atlas:  A Summary",  Ethnology , VI, 

2,  (April,  1967). 
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DESCRIPTIVE  TITLE 

CALLING  NAME 
INSTALLATION  NAME 

AUTHOR ( S ) AND 
AFFILIATION (S) 


LANGUAGE 
COMPUTER 
PROGRAM  AVAILABILITY 

CONTACT 


FUNCTIONAL  ABSTRACT 


Comparison  of  Characteristics  from 
"Ethnographic  Atlas" 

ETHATLAS 

Dartmouth  College 
Kiewit  Computation  Center 

James  Fernandez,  Department  of 
Anthropology,  Dartmouth  College 

Modified  by  Mark  Hebenstreit,  Class  of 
1970 

Data  coded  by  Herbert  Barry  IIT,  De- 
partment of  Anthropology,  University 
of  Pittsburgh 

Dartmouth  BASIC 

GE— 635 

Magnetic  tape  and  listings  presently 
available 

A.  Kent  Morton,  EIN  Technical  Repre- 
sentative, Kiewit  Computation  Center, 
Dartmouth  College,  Hanover,  N.H.  03755 
Tel.:  (603)  646-2864 


ETHATLAS  scans  data  from  the  "Ethnographic  Atlas"  (92  charac- 
teristics of  1168  societies).  It  will  compare  any  two  charac- 
teristics on  a presence  or  absence  basis  and  compute  degrees 
and  significance  of  association.  Any  five  conditions  can  be 
held  constant.  Thus,  for  example,  the  association  may  be 
computed  for  only  those  societies  with  intense  agriculture 
or  with  patrilineal  descent. 


The  program  may  be  run  only  in  consultation  with  the  "Ethno- 
graphic Atlas  Codesheet"1  obtainable  from  the  Department  of 
Anthropology.  If  a codesheet  is  not  immediately  available, 
selected  portions  of  it  may  be  examined  by  running  ETH-CODE, 
(EIN  No.  000  0119).  The  codesheet  gives  the  column  numbers 
of  the  various  characteristics  and  the  coding  relevant  to 
decisions  as  to  their  presence  or  absence. 
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REFERENCES 

1.  ’’Ethnographic  Atlas  Codesheet”,  (Depart,  of  Anthrop. , College 
Museum,  Dartmouth  College,  Hanover,  N.H.,  1970),  Revised. 
Available  from  the  EIN  Office  at  the  cost  of  reproduction 
and  mailing. 

2.  Murdock,  G.P.,  Ethnology  Atlas  , (Univ.  of  Pittsburgh  Press, 
Pittsburgh,  Pa.,  1967). 

3.  Barry  III,  H.,  ’’Ethno”,  (. Ethnology  version  of  Ethnographic 
Atlas  , Univ.  of  Pittsburgh,  Pittsburgh,  Pa,,  1970). 

4.  ’’Ethnographic  Atlas”,  by  the  editors  cf  Ethnology , I,  1, 
(Jan.,  1962)— VII,  3,  (July,  1968),  installments  of  informa- 
tion in  each  issue. 

5.  Murdock,  G.P.,  ’’Ethnographic  Atlas:  A Summary”,  Ethnology , 

VI,  2,  (April,  1967). 
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DESCRIPTIVE  TITLE 
CALLING  NAME 
INSTALLATION  NAME 


AUTHOP(S)  AND 
AFFILIATION(S) 


LANGUAGE 
COMPUTER 
PROGRAM  AVAILABILITY 

CONTACT 


Cultural  Comparison 
CULTCOMP 

Dartmouth  College 
Kiewlt  Computation  Center 

Program  written  by  William  Koenig, 
Class  of  1970,  for  James  Fernandez, 
Department  of  Anthropology,  Dartmouth 
College 

Revised  by  Mark  Hebenstreit,  Class  of 
1970 

Data  from  the  "Ethnographic  Atlas" 
were  obtained  from  Herbert  Barry  III, 
Department  of  Anthropology,  University 
of  Pittsburgh 

Dartmouth  BASIC 

GE— 635 

Magnetic  tape  and  listings  presently 
available 

A.  Kent  Morton,  EIN  Technical  Repre- 
sentative, Kiewit  Computation  Centers 
Dartmouth  College,  Hanover,  N.H.  03755 
Tel.:  (603)  646-2864 


FUNCTIONAL  ABSTRACT 

CULTCOMP  retrieves  coded  data  from  George  Peter  Murdock's 
Ethnographic  Atlas  and  translates  them  for  cultural  comparison  . 
The  user  learns  the  degree  of  similarity  and  dissimilarity 
between  the  two  cultures  of  his  choice,  and  has  the  option  to 
see  a print -out  in  chart  form  which  gives  relevant  character- 
istics for  each  culture.  Data  are  available  on  1168  cultures. 
In  the  event  a codesheet  is  not  available,  the  user  has  the 
option  to  list  all  1168  cultures  for  examination. 

REFERENCES 

Murdock,  G.P.,  Ethnology  Atlas  , (Univ.  of  Pittsburgh  Press, 


Pittsburgh,  Pa.,  1967). 
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Barry  III,  H.,  ’’Ethno”,  ( Ethnology  version  of  Ethnographic 
Atlae  , Univ.  of  Pittsburgh,  Pittsburgh,  Pa.,  1970). 

’’Ethnographic  Atlas”,  by  the  editors  of  Ethnology,  I,  l,(Jan,, 
1962)— VII,  3,  (July,  1968),  installments  of  information 
in  each  issue. 

Murdock,  G.P.,  ’’Ethnographic  Atlas:  A Summary”,  Ethnology , VI, 

2, (April,  1967). 
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DESCRIPTIVE  TITLE 

Culture  Identification 

CALLING  NAME 

CULTPIK 

INSTALLATION  NAME 

Dartmouth  College 
Kiewit  Computation  Center 

AUTHOR(S)  AND 
AFFILIATION(S) 

Program  written  by  William  Koenig, 
Class  of  1970,  for  James  Fernandez, 
Department  of  Anthropology,  Dartmouth 
College 

LANGUAGE 

Dartmouth  BASIC 

COMPUTER 

GE-635 

PROGRAM  AVAILABILITY 

Magnetic  tape  and  listings  presently 
available 

CONTACT 

A.  Kent  Morton,  EIN  Technical  Repre- 
sentative, Kiewit  Computation  Center, 
Dartmouth  College,  Hanover,  N.H.  03755 
Tel. : (603)  646-2864 

FUNCTIONAL  ABSTRACT 
CULTPIK  allows  the  user 

to  identify  those  cultures  which  satisfy 

any  selected  set  of  characteristics.  Characteristics  may  be 
selected  from  Murdock’s  Ethnographic  Atlas 1 or  from  Textor’s 
Cro 8 8 -Cultural  Summary 2.  Complete  codesheets  may  be  obtained 
from  the  Department  of  Anthropology,  College  Museum,  Dartmouth 
College.  Portions  of  the  codesheets  may  be  examined  by  run- 
ning either  ETH-CODE  (EIN  No.  000  0119)  or  TEX-CODE  (EIN  No. 

000  0127). 

REFERENCES 

1.  Murdock,  G.P.,  Ethnographic  Atlas , (Univ.  of  Pittsburgh 
Press,  Pittsburgh,  Pa.,  1967). 

2.  Textor,  R.B.,  Comp.,  A Cress  Cultural  Summary,  (HRAF  Press, 
New  Haven,  Conn. , 1967)  . 

3.  "Cross-Cultural  Survey”,  Codesheet  for  R.B.  Textor’s  finished 
characteristics  from  A Cross -Cultural  Summary,  (Dept,  of 
Anthrop.,  College  Museum,  Dartmouth  College,  Hanover,  N.H.). 
Available  from  the  EIN  Office  at  the  cost  of  reproduction 
and  mailing. 
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4.  Barry  III,  H.,  "Ethno" , ( Ethnology  version  of  Ethnographic 
Atlas  , Univ.  of  Pittsburgh,  Pittsburgh,  Pa.,  1970). 

5.  "Ethnographic  Atlas"  by  the  editors  of  Ethnology , I,  i,(Jan., 
1962) — VII y 3,  (July,  1968),  installments  of  information  in 
each  issue. 

6.  Murdock,  G.P.,  "Ethnographic  Atlas:  A Summary",  Ethnology , 

VI,  2,  (April,  1967). 
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DESCRIPTIVE  TITLE 

Finished  Characteristics  of  400  Cultures 

CALLING  NAME 

TEXTOR 

INSTALLATION  NAME 

Dartmouth  College 
Kiewit  Computation  Center 

AUTHOR(S)  AND 
AFFILIATION(S) 

Written  by  William  Koenig,  Class  of  1970, 
for  James  Fernandez,  Department  of 
Anthropology,  Dartmouth  College 

Data  for  the  400  cultures  were  compiled 
by  Robert  B.  Textor 

LANGUAGE 

Dartmouth  BASIC 

COMPUTER 

GE-635 

PROGRAM  AVAILABILITY 

Magnetic  tape  and  listings  presently 
available 

CONTACT 

A.  Kent  Morton,  EIN  Technical  Repre- 
sentative, Kiewit  Computation  Center, 
Dartmouth  College,  Hanover,  N.H.  03755 
Tel.:  (603)  646-2864 

FUNCTIONAL  ABSTRACT 

TEXTOR  reproduces  the  dichotomies  for  the  finished  characteris- 
tics of  400  cultures  as  constructed  by  Robert  B.  Textor1 . The 
user  has  the  option  of  seeing  a list  of  the  major  characteristic 
categories,  as  well  as  selected  sub-divisions , just  as  in  TEX— 
CODE  (EIN  No.  000  0127) . 

REFERENCES 

1.  Textor,  R.B.,  Comp.,  A Cross-Cultural  Summary , (HRAF  Press, 


New  Haven,  Conn., 

1967). 
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DESCRIPTIVE  TITLE 
CALLING  NAME 


Finished  characteristics  from  Textor1 s 
A Cross -Cultural  Summary 

TEX-CODE 


INSTALLATION  NAME 


AUTHOR(S)  AND 
AFFILIATION (S) 


Dartmouth  College 
Kiewit  Computation  Center 

Written  by  William  Koenig,  Class  of 
1970,  for  James  Fernandez,  Department 
of  Anthropology,  Dartmouth  College 


LANGUAGE  Dartmouth  BASIC 


COMPUTER  GE-635 


PROGRAM  AVAILABILITY 


Magnetic  tape  and  listings  presently 
available 


CONTACT  A.  Kent  Morton,  EIN  Technical  Repre- 
sentative, Kiewit  Computation  Center, 
Dartmouth  College,  Hanover,  N.H.  03755 
Tel.:  (603)  646-2864 

FUNCTIONAL  ABSTRACT 

Forty-four  major  divisions  of  Textor’s  finished  characteristics1 
are  first  printed  out,  after  which  the  user  is  given  the  chance 
to  see  selected  portions  in  detail. 

TEX-CODE  may  be  used  in  conjunction  with  TEXTOR,  (EIN  No.  000  0126), 
or  CULTPIK,  (EIN  No.  000  0125). 


REFERENCES 

1.  Textor,  R.B.,  Comp.,  A Cross-Cultural  Summary , (HRAF  Press, 
New  Haven,  Conn.,  1967). 
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DESCRIPTIVE  TITLE 
CALLING  NAME 
INSTALLATION  NAME 


AUTHOR ( S ) AND 
AFFI LI ATION ( S ) 

LANGUAGE 


Biomedical  Computer  Programs 
BMD 

Washington  University 
Computing  Facilities 

Health  Sciences  Computing  Facility 
University  of  California,  Los  Angeles 

FORTRAN  IV 


COMPUTER 


IBM  360/50 


PROGRAM  AVAILABILITY  Proprietary;  available  for  use  at 

Washington  University.  Available 
for  distribution  from  authors. 

CONTACT  Dr.  C.  B.  Drebes,  Mgr.,  Scientific 

Data  Processing,  Computing  Facilities, 
Box  1098,  Washington  University, 

St.  Louis,  Mo.  63130 

Tel.:  (314)  863-0100  ext.  3141 


FUNCTIONAL  ABSTRACT 

The  BMD  package  contains  a variety  of  statistical  programs  in 
the  following  areas. 

Description  and  Tabulation 

Multivariate  Analysis 

a.  Factor  Analysis 

b.  Discriminant  Analysis 

c.  Canonical  Analysis 

Regression  Analysis 

a.  Linear 

b.  Polynomial 

c.  Asymptotic 

Analysis  of  Variance  and  Covariance 
Time  Series  Analysis 
Special  Programs 

a.  Life  Table  and  Survival  Rate 

b.  Contingency  Table  Analysis 

c.  Biological  Assay 

d.  Guttman  Scaling 

continued 
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REFERENCES 

Dixon,  W.J.,  Ed.,  BMD : Biomedical  Computer  Programs  (Berkeley: 

Univ.  (j  Cal.  Press,  1968). 

Dixon,  W.J.,  Ed.,  BMD : Biomedical  Computer  Programs 3 X-series 

Supplement  (Berkeley:  Univ.  of  Cal.  Press,  1969). 
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DESCRIPTIVE  TITLE 
CALLING  NAME 
INSTALLATION  NAME 

AUTHOR ( S ) AND 
A F F I L I AT  1 0 N ( S ) 

LANGUAGE 

COMPUTER 


General  Purpose  Simulation  System 
GPSS 

Washington  University 
Computing  Facilities 

IBM  Application  Program 

360  Assembly  Language 
IBM  360/50 


PROGRAM  AVAILABILITY  Proprietary;  available  for  use  at 

Washington  University.  Available 
for  distribution  from  IBM. 


CONTACT  Dr.  C.B.  Drebes , Mgr.,  Scientific 

Data  Processing,  Computing  Facilities, 

Box  1098,  Washington  University, 

St.  Louis,  Mo.  63130 

Tel.:  (314)  863-0100  ext.  3141 

FUNCTIONAL  ABSTRACT 

GPSS  is  a transaction-oriented  language  designed  for  conducting 
evaluations  and  experiments  concerning  the  behavior  of  systems, 
methods  and  processes.  It  has  a modular  structure  which  per- 
mits "transactions"  to  flow  through  the  system,  where  their 
interactions  can  be  observed  and  modified.  A "clock"  is  main- 
tained by  which  events  are  either  scheduled  to  occur  or  else 
determined  by  one  of  the  eight  random  number  generators  provided. 
Information  can  be  obtained  regarding  sequencing  of  operations, 
scheduling  and  allocation  rules,  inventories,  queuing  disciplines, 
machine  failures,  etc.  In  general,  various  trade-offs  between 
cost  and  performance  can  be  studied. 

REFERENCES 

General  Purpose  Simulation  System/ 260*  Introductory  User's  Manual 
(IBM  Manual  GH20-0304-0) , (White  Plains,  N.Y. : IBM  Corp. 

Tech.  Pub.  Depart.,  1969). 

General  Purpose  Simulation  System/360)  User's  Manual  (IBM  Manual 
GH20- 0326- 3) , (White  Plains,  N.Y. : IBM  Corp.  Tech.  Pub. 

Depart. , 1969) . 

General  Purpose  Simulation  System/360 , OS  ( 360A-CS-17K)  Operator's 
Manual  (IBM  Manual  H20-0311),  (White  Plains,  N.Y. : IBM  Corp. 

Tech.  Pub.  Depart.,  1969). 
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DESCRIPTIVE  TITLE 
CALLING  NAME 
INSTALLATION  NAME 


AUTHOR ( S ) AND 
AFFILIATION(S) 


LANGUAGE 
COMPUTER 
PROGRAM  AVAILABILITY 

CONTACT 


A Primal-Dual  Transportation  Algorithm 
TRANSPORT 

Washington  University 
Computing  Facilities 

D.E.  Burlingame 

Washington  University  Computing 
Facilities 

FORTRAN  IV 

IBM  360/50 

Deck  and  listing  presently  available 

Dr.  C.B.  Drebes , Mgr.,  Scientific 
Data  Processing,  Computing  Facilities, 
Box  1098,  Washington  University, 

St.  Louis,  Mo.  63130 

Tel.:  (314)  863-0100  ext.  3141 

FUNCTIONAL  ABSTRACT 

TRANSPRT  solves  a standard  transportation  problem  using  the 
primal-dual  transportation  algorithm.  This  program  solves  a 
model  in  which  the  objective  is  to  "transport"  a single  com- 
modity from  various  origins  to  different  destinations  at  a 
minimum  total  shipping  cost.  The  availability  at  each  origin, 
the  demand  at  each  destination,  and  the  cost  to  ship  one  unit 
of  the  project  from  any  origin  to  any  destination  are  required 
inputs  to  this  model.  This  model  can  be  applied  to  certain 
other  types  of  industrial  or  business  problems  that  have  nothing 
to  do  with  shipping.  Personnel  assignment,  machine  assignment, 
product  and  inventory  scheduling  are  a few  such  applications. 

The  program  utilizes  integer  arithmetic  and  requires  integer 
input.  If  the  sum  of  the  origin  availabilities  is  not  equal 
to  the  sum  of  the  destination  requirements,  an  artificial 
origin  or  destination  is  set  up,  with  zero  costs,  to  handle 
the  excess.  The  program  will  handle  up  to  50  origins  and  150 
destinations,  using  94K  bytes  of  core  storage. 


REFERENCES 

Hadley,  G. , Linear  Programming  (Reading,  Mass: 
Pub . Co , , Inc . , 1962) . 


Addison-Wesley 


3/72 


1 

150 


000  0135 


000  0140 
(a-e) 


EDUCOM 


EDUCATIONAL  INFORMATION  NETWORK 


000  0140 
(a-e) 


DESCRIPTIVE  TITLE 

CALLING  NAMES 
INSTALLATION  NAME 

AUTHOR(S)  AND 
AFFILIATION^ ) 


LANGUAGE 


FORTRAN  Program  for  Computer  Based 
Serials  Holdings  Management 

UPDATE,  HOLD,  PUBLSH,  LANSUB 

Indiana  University-Purdue  University 

at  Indianapolis 

Research  Computation  Center 

Mrs.  Alma  Connell 
School  of  Medicine  Library 
Indiana  University 

Mrs.  J.  Mueller 

School  of  Medicine  Library 

Indiana  University 

Mrs.  Judy  Silence 

Research  Computation  Center,  IUPUI 

IBM  FORTRAN  IV  (IBSYS) 


COMPUTER  IBM  7040 


PROGRAM  AVAILABILITY  Deck  and  listing  presently  available 

CONTACT  Dr.  David  A.  Neal,  EIN  Tech.  Rep., 

Research  Comp.  Ctr. , 

Indiana  Univ.— Purdue  Univ.  at 
Indianapolis,  1100  West  Michigan  St., 
Indianapolis,  Ind.  46202 
Tel. : (317)  639-7813 

FUNCTIONAL  ABSTRACT 

This  system  is  a long  range  project  concerning  the  holdings  of 
serials  in  the  School  of  Medicine  Library.  Three  overall 
applications  are  f')  updating  the  file  to  maintain  a current 
holding  list,  (2)  publication  of  selected  lists  using  search 
techniques,  and  (3)  annual  publication  of  complete  holdings 
list. 


Several  programs  have  been  prepared  for  these  applications.  De- 
tailed descriptions  are  given  in  Ref.  1.  A general  description 
of  each  program  follows. 

System  Update  Program  1 

This  program  produces  a readable  list  for  visual  checking  of 

every  item  on  the  cards.  When  a set  of  cards  has  been  keypunched,  o /-s 

rj-  <D 
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they  are  run  with  the  System  Update  Program  1 using  the  card 
reader  as  the  input  unit.  The  output  is  checked  and  the  cards 
are  corrected.  The  cards  are  then  added  to  the  master  file  with 
the  UPDATE  (number  2)  program. 

System  Update  Program  2 

This  program  builds  a master  tape  which  may  be  used  as  data 
for  the  programs  that  follow.  UPDATE  will  also  be  used  for 
maintaining  the  current  file,  i.e.,  inserting  new  cards  as 
they  are  punched  and  replacing  cards  when  new  information  is 
needed. 

HOLD 

HOLD  can  be  run  with  the  master  file  to  produce  a listing  of 
the  information  on  each  card  on  that  file.  HOLD  .also  provides 
a summary  table  giving  the  number  of  titles  for  specified 
categories . 

PUBLSH 

PUBLSH  provides  thirteen  options  for  listing  holdings  for 
publication.  These  are  (1)  full  list  with  holdings,  (2  and 
3)  nursing  list  with  or  without  holdings,  (4  and  5)  currer^ly 
received  list  with  or  without  holdings,  (6  and  7)  Index 
Medicus  list  with  or  without  holdings,  (8  and  9)  Indexes, 
Abstracts  and  Bibliographies  list  with  or  without  holdings, 

(10  and  11)  International  Nursing  Index  with  or  without 
holdings,  and  (12  and  13)  microform  with  or  without  holdings. 
Multiple  copies  of  output  from  this  program  are  available. 

LANSUB 

LANSUB  provides  four  general  options  for  title  listings.  These 
are  (1)  language  only,  (2)  one  subject,  (3)  two  subjects 
listed  according  to  "and”  or  MorM  logic,  and  (4)  a language 
and  a subject  cross-indexed. 

Listings  of  complete  holdings  or  of  currently  received  serials 
only  can  be  obtained  under  the  four  options  above.  On  complete 
holdings  lists,  currently  received  titles  are  indicated  by  a 
plus  (+)  to  the  left  of  the  title.  Multiple  copies  of  output 
from  this  program  are  available. 

REFERENCE 

1.  Indiana  University  Medical  Center  Research  Computation 
Center  Library,  Program  Description  (Indianapolis,  Ind: 
Indiana  Univ. , 1966,  Rev.  1968).  Available  from  the 
BIN  Office  at  the  cost  of  reproduction  and  mailing. 
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DESCRIPTIVE  TITLE 


to 


Upper-  and  Lower-Case  Greek  and  Roman 
Alphabetic  Plotting 


O 

o 


CALLING  NAME 


SCRIPT 


o 

o 

o 


INSTALLATION  NAME 


University  of  Notre  Dame 
Computing  Center 


AUTHOR(S)  AND 
AFFILIATION(S) 


Nicholas  DiCianni 


LANGUAGE 


FORTRAN 


COMPUTER 


UNIVAC  1107 


PROGRAM  AVAILABILITY 


Decks  and  listings  presently  available 


CONTACT 


Leonard  Kilian 
Elizabeth  Hutcheson 


Computing  Center 
University  of  Notre  Dame 


( 


FUNCTIONAL  ABSTRACT 


The  SCRIPT  subroutine  provides  useful  and  flexible  character  sets 
for  the  CalComp  plotter.  Two  fonts  are  available,  Roman  and 
Greek,  each  in  upper  and  lower  case.  Special  Control  Characters 
allow  the  user  to  change  case  or  font  and  permit  backspacing, 
superscripting,  and  subscripting.  The  routine  also  provides  for 
plotting  at  angles.  Italics  may  be  specified  also. 
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DESCRIPTIVE  TITLE  Program  Deck  Identification  Field  Sequen- 
cing Program 

‘ CALLING  NAME  IDSEQN  NUCC128 

INSTALLATION  NAME  Vogelback  Computing  Center, 

Northwestern  University 

AUTHOR (S)  AND  Vogelback  Computing  Center, 

A FF I L I AT  I ON ( S ) Northwestern  University 

LANGUAGE  • CDC  FORTRAN  IV 

COMPUTER  CDC  6400 

PROGRAM  AVAILABILITY  Deck  and  listing  presently  available 

CONTACT  Lorraine  Borman,  EIN  Technical  Represent- 
ative, Vogelback  Computing  Center,  North- 

western University,  2129  Sheridan  Road, 
Evanston,  111 . 60201 . 

Tel. : (312)  492-3682 

FUNCTIONAL  ABSTRACT 

The  program  reproduces  FORTRAN,  COMPASS,  and  ASCENT  source  decks , 
with  the  ID  field  (Cols . 73-80)  containing 

(1)  either  a 2-,  3-,  or  4 -alphanumeric -character  identification 

code;  -i' 

(2)  either  a 1-  or  2 -digit  subprogram  number  (this  may  be  omit- 
ted if  desired) ; 

(3)  either  a 3-  or  4-digit  card-sequence  number  within  each  pro- 
gram. ’'V/i / 

Each  time  an  END  card  (END  may  be  in  any  Cols.  7-72)  is  encoun- 
tered, the  subprogram  number  is  incremented  by  one.  Multiple 
decks  (with  a separator  card  and  a new  control  card  between  each 
deck)  can  be  run  at  one  time.  Printed  output  consists  of  a list- 
ing of  the  sequenced  deck  (each  subprogram  beginning  on  a new 
page) , with  the  original  ID  field  printed  optionally  to  the  right 
of  each  card  listing.  ' 
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DESCRIPTIVE  TITLE 

Sequence  Checking 

CALLING  NAME 

SEQCHK  NUCC078 

INSTALLATION  NAME 

Vogelback  Computing  Center, 
Northwestern  University 

AUTHOR(S)  AND 
A F F I L I AT  I ON ( S ) 

Betty  Benson,  Vogelback  Computing  Center, 
Northwestern  University 

LANGUAGE 

CDC  FORTRAN  IV 

COMPUTER 

CDC  6400 

PROGRAM  AVAILABILITY 

Decks  and  listings  presently  available 

CONTACT 

Lorraine  Borman,  BIN  Technical  Represent- 
ative, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road 
Evanston,  111.  60201 
Tel.:  (312)  492-3682 

FUNCTIONAL  ABSTRACT 

. ..  : V'’  V'-.  . 

Inasmuch  as  the  data  for  each  of  a number  of  subjects  or  cases  in 
an  analysis  may  occupy  several  cards,  it  is  clearly  necessary  that 
these  data  cards  be  read  in  the  same  order  for  each  case.  SEQCHK 
checks  to  see  if  a data  deck  (or  a data  taps)  contains  the  correct 
number  of  cards,  in  the  correct  order,  for  each  case,  h]p  to  a max- 
imum of  9999  cases.  An  appropriate  error  message  is  printed  when- 
ever a card  is  found  out  of  order  or  if  any  cards  are  missing. 
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DESCRIPTIVE  TITLE 
CALLING  NAME 


Test  Scorer  and  Statistical  Analysis 
TSSA  NUCCQ72 


INSTALLATION  NAME  Vogelback  Computing  Center 

Northwestern  University 

AUTHOR(S)  AND 

AFF I L I AT I ON ( S ) Richard  Wolf  and  Leopold  Klopfer 

The  University  of  Chicago 

K.  Jones 

Harvard  University  Graduate  School  of 
Education 

A.  Gasche,  B.  Wright,  and  C.  Bradford 
The  University  of  Chicago 

LANGUAGE  CDC  FORTRAN  IV 


COMPUTER  CDC  6400 

PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 

CONTACT  Lorraine  Borman,  EIN  Technical  Representa- 

tive, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road, 
Evanston,  111.  60201 
Tel.:  (312)  492-3682 

FUNCTIONAL  ABSTRACT 


TSSA  scores  multiple -response  tests  that  have  a single  correct 
response  for  each  item,  computes  test  and  item  statistics,  com- 
putes the  tetrachoric  interitem  correlation  matrix,  and  performs 
a factor  analysis  and  varimax  rotation.  The  point-biserial  cor- 
relation of  each  item  with  a criterion  score  also  may  be  obtained. 
The  number  of  alternative  responses  may  vary  from  item  to  item. 

Multiple-scoring  keys  may  be  used  with  the  same  set  of  data  cards. 
This  feature  makes  TSSA  applicable  for  scoring  and  analysis  of 
the  Kuder  preference  record  and  similarly  constructed  multikeyed 
instruments.  In  addition,  multiple  jobs  may  be  run. 

Computational  results  include  the  following. 

Individual  Scores,  including  raw  scores  and  scores  corrected  for 
guessing 

continued 


1S7 


12/69 


000  0035 


000  0035  s>: 


EDUCATIONAL  INFORMATION  NETWORK  EDUCOM 

000  0035 


Item-Response  Information,  including  the  proportion  o£  subjects 
selecting  the  correct  response  for  each  item  (i.e.,  difficulty) 
and  the  proportion  of  subjects  selecting  each  response 

Test  Statistics,1  including  the  mean,  standard  deviation,  skewness, 
and  kurtosis  (and  their  standard  errors  computed  from  formulas 
outlined  by  Fisher) ; test  reliability  (computed  by  Kuder— Richardson 
formula  20);  a validity  coefficient;  and  a Pearson  product-moment 
correlation 


Item-Analysis  Information, 2 9 3 including  the  proportion  of  subjects 
passing  an  item,  the  item  standard  deviation,  point -biserial  cor- 
relations, reliability  index,  and  validity  index  (computed  from 
formulas  given  by  Guilford  and  Gullicksen) 

Tetrachoric  Interitem  Correlations1* 


Factor  Analysis  of  Interitem  Correlation  Matrix,5  with  varimax 
rotation  and  plot 


ERIC 


Multiple-Scoring  Keys 

A special  feature  of  TSSA  is  the  use  of  Multiple -Scoring  Keys. 

Such  a feature  has  two  uses.  (1)  It  allows  a single  set  of  re- 
sponses to  be  scored  in  more  than  one  way;  practical  application 
of  this  is  the  use  of  the  program  with  data  from  an  instrument 
such  as  the  Kuder  preference  record  where  several  scores,  based 
on  analyses  of  the  same  set  of  items,  are  desired.  (2)  A more 
common  situation  is  the  use  of  the  program  to  obtain  subtest 
scores  and  a total  test  score  from  one  instrument.  An  application 
of  this  might  be  to  score  all  the  responses  on  a reading  test  and 
to  obtain  scores  for  reading  speed,  reading  vocabulary,  and  level 
of  comprehension,  as  well  as  a total  reading  score. 

Multi  pie  Jobs 

The  limitation  of  the  procedures  in  the  analyses  of  subtests  is 
that  only  the  raw  scores  for  each  individual  or  each  subject  will 
be  meaningful.  Corrected  scores  will  not  have  any  meaning.  Thus, 
if  an  analysis  excludes  any  items  initially  read,  no  corrected 
score  will  be  printed.  The  reason  for  this  is  that  the  program 
treats  all  items  excluded  from  analysis  as  incorrect  responses. 
Thus,  the  use  of  a formula  for  correcting  scores  for  guessing  is 
fallacious  in  this  instance.  If  the  user  desires  meaningful 
corrected  scores  for  subtests,  he  will  have  to  reproduce  his  Data 
Cards  and  run  multiple!  jobs,  selecting  for  reading  on  any  one  job 
only  those  items  for  which  analysis  is  desired,  i.e.,  the  subtest. 
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The  use  of  the  Multiple-Jobs  feature  for  scoring  subtests  yields 
meaningful  corrected  scores,  as  already  mentioned.  However,  the 
advantage  of  the  Multiple -Scoring-Key  feature  of  the  program  is 
that  the  data  need  be  read  from  cards  only  once.  Subsequent 
reading  of  the  data  is  done  from  binary  tape  (tape  B3) , thus 
achieving  savings  of  time  and,  hence,  cost. 

The  Multiple- Jobs  feature  may  also  be  used  for  scoring  and  ana- 
lyzing severly  entirely  different  tests,  with  only  a single  load- 
ing of  the  program. 


REFERENCES 

1.  Fisher,  R.A.,  Statistical  Methods  for  Research  Workers  (Oliver 
§ Boyd,  Edinburgh,  1954),  12th  ed.,  pp.  70—75. 

2.  Guilford,  J.P.,  Psychometric  Methods  (McGraw-Hill  Book  Co., 
Inc.,  New  York,  1954),  pp.  373-464. 

3.  Gullicksen,  H.,  Theory  of  Mental  Tests  (John  Wiley  6 Sons, 
Inc.,  New  York,  1950),  pp.  363—396. 

4.  Farrell,  R.H. , and  Stern,  G.G.*  "A  Measure  of  Tetrachoric 
Association,"  presented  at  APA  convention,  Sept.  1951,  Chicago 
(unpublished;  a copy  of  this  paper  may  be  obtained  by  writing 
The  University  of  Chicago  Computing  Center) . 

5.  Wright,  B.D.,  "120X120  Principle  Components  Analysis:  Sym- 

metric (with  Varimax  Rotation  and  Plot),"  Univ.  Chicago  Soc. 
Sci.  Div.  Computer  Library  (1963;  unpublished). 
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DESCRIPTIVE  TITLE  Simulator  of  SAMOS  (A  Simple  Imaginary 

Machine  Language  for  Instruction) 


CALLING  NAME  SAMOS 


INSTALLATION  NAME  Computing  Center,  The  Florida  State  Uni- 
versity. 


AUTHOR ( S ) AND 

AFFILIATION^ ) Marilyn  Zupsich,  Computing  Center,  The 

Florida  State  University 


‘ LANGUAGE  FORTRAN  IV 

COMPUTER  CDC  6400,  65K 


PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 

CONTACT  Marilyn  Zupsich,  Computing  Center,  The 
Florida  State  University,  Tallahassee, 

Fla.  32306 

Tel.:  (904)  599-3418 

FUNCTIONAL  ABSTRACT 

This  program  simulates  the  SAMOS  computer  described  in  the  text- 
books referred  to  below.  The  SAMOS  programming  language  is  a 
simplified  machine-type  language  and  is  used  to  illustrate  the  lo- 
gic of  a computer  to  beginning-programming  students.  The  simula- 
tor accepts  programs  written  in  the  SAMOS  language  and  executes 
them  just  as  the  mythical  SAMOS  computer  would. 

The  SAMOS  computer  has  10,000  words  of  magnetic-core  storage,  each 
of  which  contains  10  characters  and  a sign  (+  or  -j.  Fifteen  in- 
struction types,  covering  arithmetic,  branching,  input,  output, 
shifting,  and  the  use  of  index  registers,  are  simulated. 

The  basic  design  of  the  SAMOS  computer  is  described  in  the  follow- 
ing diagrams . 
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Description  of  SAMOS  Computer 


Basic  Design 


Control  Unit 


Instruction 

Operation 

Address 

The  control  unit  is  the  part  of 
the  computer  that  determines  which 
instruction  is  to  be  done  next,  de 
codes  the  operation  to  be  done, 
and  coordinates  machine  working 
with  the  programmed  instruction. 

To  begin,  the  instruction  counter 
is  set  to  show  where  the  program 
begi ns . 


Arithmetic  Unit 


PERFORMS 

additions , subtrac- 
tions, divisions , 
multiplications 

't data  from  storage f 
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ACCUMULATOR 


data  to  be  stored 
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REFERENCES 

1.  School  Mathematics  Study  Group,  Algorithms , Computation  and 
Mathematics  [A.C.  Vroman,  Inc.  (367  S.  Pasadena  Ave.), 
Pasadena,  Calif.  91105,  1966]. 

2.  Forsythe,  A.,  Keenan,  T. , Organick,  E.,  and  Stenberg,  W. , 

Computer  Science:  A First  Course  (John  Wiley  § Sons,  Inc., 

New  York,  1969) . 

3.  Forsythe,  A.,  Keenan,  T.,  Organick,  E.  , and  Stenberg,  W.  , 

Computer  Science:  A Primer  (John  Wiley  § Sons , Inc ,,  New 

York,  1969). 
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DESCRIPTIVE  TITLE 
CALLING  NAME 
INSTALLATION  NAME 

AUTHOR(S)  AND 
A F F I L I AT  I ON ( S ) 


Synagraphic  Computer-Mapping  Program 

SYMAP  5.12 

Computing  Center, 

The  Florida  State  University 


Howard  T.  Fisher,  Northwestern  Techno- 
logical Institute  (overall  design  and 
mathematical  model) 

Mrs.  O.G.  Benson,  Northwestern  University 
Computing  Center  (programming) 


LANGUAGE  FORTRAN  IV 


COMPUTER  Originally  developed  on  IBM  709;  also  on 

IBM  360/40  and  IBM  7094  at  Harvard  Uni- 
versity 


I 

\ 

r 


► 


Available  in  EIN  through  The  Florida 
State  University  CDC  6400 


PROGRAM  AVAILABILITY  Decks,  listings,  and  documentation  pres- 
ently available  from  The  Florida  State 
University  Computing  Center 

CONTACT  Ray  Soller,  Librarian,  Computing  Center, 

The  Florida  State  University,  Tallahassee, 
Fla.  32306 

Tel.:  (904)  599-3418 

FUNCTIONAL  ABSTRACT 

The  Synagraphic  Computer -Mapping  Program  (SYMAP)  produces  maps 
that  depict  spatially  disposed  quantitative  and  qualitative  infor- 
mation. Raw  data  of  every  kind  (physical,  social,  economic,  etc,) 
may  be  related,  weighted,  and  aggregated  in  a graphic  format  by 
assigning  values  to  the  coordinate  locations  of  data  points  or 
data  zones.  According  to  the  application  and  desired  representa- 
tion of  data,  three  basic  types  of  mapping  procedure  may  be  speci- 
fied: contour,  conformant,  or  proximal. 

1 r 

CONTOUR — based  on  the  use  of  contour  lines,  each  of  which  represents 
a value  remaining  constant  throughout  its  length.  The  map  consists 

of  closed  curves  that  connect  all  points  having  the  same  numerical 
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value.  The  value  at  each  of  the  different  levels  of  contour 
(where  a single  contour  level  will  represent  a particular  data 
value)  is  determined  by  the  program,  according  to  the  scale  of 
the  map  and  the  range  of  the  data.  Between  any  two  contour  lines, 
a continuous  variation  is  assumed.  Therefore,  the  use  of  contour 
mapping  should  be  restricted  to  the  representation  of  continuously 
varying  information,  such  as  topography,  rainfall,  or  population 
density . 

CONFORMANT — based  on  the  oonformanoe  to  the  boundaries  of  a data 
zone.  This  type  of  mapping  is  best  suited  to  data  for  which  the 
representation  as  a continuously  varying  surface  is  inappropriate 
owing  to  the  significance  of  physical  limits  or  boundaries.  Each 
predefined  data  zone  is  assigned  one  data  value  and,  depending 
on  its  numeric  class  (range) , one  representative  character  on  the 
map  itself.  Local  variation  within  the  zone  boundaries  will  not 
be  apparent,  but  will,  on  the  average,  be  correct. 

PROXIMAL — based  on  proximity  to  a data  point.  In  appearance,  this 
type  of  map  is  similar  to  the  conformant  map.  However,  point 
information  is  used  here  to  define  the  data  zones.  Each  character 
location  on  the  output  map  is  assigned  the  value  of  the  nearest 
data  point,  using  nearest-neighbor  techniques.  Boundaries  are 
then  assumed  along  the  lines  where  these  values  change.  Then  the 
mapping  is  carried  out  as  in  the  conformant  type. 


REFERENCES 

Robertson,  J.  C. , "The  SYMAP  Programme  for  Computer  Mapping," 

Cartographic  108-113  (Dec.  1967);  taken  from  a report  of  the 
Select  Committee  on  the  Ordinance  Survey  of  Scotland. 

Fisher,  M. , "The  Laboratory  for  Computer  Graphics,"  Harvard  Univ. 
Grad.  School  Design  Suppl.  (Summer  1967).  " 

Shepard,  D. , "A  Two-Dimensional  Interpolation  Function  for  Irreg- 
ularly Spaced  Data,"  Harvard  Univ.  Grad.  School  Design  Lab. 
Computer  Graphics  (Feb.  1968);  available  from  the  Computing 
Center,  The  Florida  State  University.  Deals  with  the  subject 
of  analyzing  irregularly  spaced  data  derived  from  a. continu- 
ous surface.  A method  is  developed  for  reconstructing  the 
surface  from  the  sampled  data.  This  method  is  the  main  de- 
vice used  to  generate  the  maps  produced  by  SYMAP, 
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DESCRIPTIVE  TITLE 

Transportation  Planning  Package 

o 

o 

CALLING  NAME 

TRAN/PLAN 

o 

INSTALLATION  NAME 

The  Florida  State  University 

o 

Computing  Center 

AUTHOR(S)  AND 

Charles  E.  Akers 

AFFIL IATI0N (S) 

William  T.  Gaupin 

The  Florida  State  University 

Computing  Center 

LANGUAGE 

Primary  Language:  FORTRAN  IV 

Secondary  Language:  COMPASS  Assembly 

Language 

COMPUTER 

CDC  6400 

PROGRAM  AVAILABILITY 

Programs  generally  available  through 
CDC  users  group.  FSU  will  make  them 
able  to  EIN  members. 

CONTACT 

William  T.  Gaupin,  Computing  Center, 
Florida  State  University,  Tallahassee 

Fla.  32306 

FUNCTIONAL  ABSTRACT 

Tel. : (904)  599-4770 

The 


The  Transportation  Planning  Package  incorporates  a set  o£  analyti- 
cal techniques  that  enable  the  user  to  estimate  future  transpor- 
tation requirements  and  evaluate  proposed  systems.  The  collection 
of  survey  techniques,  analysis  method,  and  computer  programs  used 
by  TRAN/PLAN  have  evolved  over  the  past  two  decades  through 
studies  supported  by  State  Highway  Departments,  U.S.  Bureau  of 
Public  Roads,  and  the  U.S.  Department  of  Housing  and  Urban  Develop- 
ment. The  TRAN/PLAN  programs  perform  the  following  functions, 

(1)  process  data  accumulated  from  inventories  or  surveys  of  exist- 
ing transportation  facilities,  (2)  calibrate  and  analyze  several 
parameters  for  a regional  transportation  network,  and  (3)  predict 
future  intraregional  transportation  demands.  The  accuracy  of 
future  estimates  depends  heavily  upon  the  choice  of  a suitable 
model,  effective  intermediate  analysis-of-program  output,  and 
iterative  recalibration  of  model  parameters.  Reference  6 
the  overall  purpose  of  transportation  planning  systems  in 
detail . 
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The  TRAN/PLAN  Package  consists  of  the  following  subprograms1 . 


(a) 

RELINK 

(b) 

NETWORK 

(c) 

NETDVR 

(d) 

MINPATH 

(e) 

SKIM 

(f) 

COLLECT 

(g) 

TRPBLDR 

(h) 

ADDER 

(i) 

SPLITER 

(j) 

UPDATE 

00 

MERGE 

(1) 

DEMERGE 

Cm) 

COMP RES 

(n) 

SECTORS 

(o) 

TRIPTAB 

(P) 

TRIPEND 

(q) 

GRAVITY 

(r) 

FRATAR 

(s) 

ASSIGN 

(t) 

OPACITY 

(u) 

MODSPLT 

(V) 

CAPRPT 

M 

CPRSRPT 

(X) 

COMPARE 

(y) 

AVERAGE 

(z) 

TIME SUM 

(aa) 

TRPFREQ 

Relink  nodes  of  network 

Build  and  edit  network 

Network  report  generator 

Build  minimum  paths 

Skim  (summarize)  tape  of  trees 

Trip  data  collector 

Build  trip  tables 

Add  selected  trip  tables 

Split  trips  by  direction 

Update  trip  volumes 

Merge  trip  tables 

Demerge  trip  tables 

Compress  or  expand  trip  tables 

Select  sector  of  network 

Trip- table  summary  generator 

Trip -end  summary  generator 

Gravity  model 

Fratar  expansion 

Traffic  assignment 

Capacity  restraint 

Modal  split  model 

Cross-reference  historical-report  generator 
Historical-report  generator 
Statistical  comparison  of  trip  volumes 
Historical-record  summary- report  generator 
Time-table -report  generator 
Trip  frequency  distribution 


Restrictions  which  apply  to  all  programs, 

1.  the  maximum  allowed  zone  (centroid)  number  is  650 

2.  the  maximum  allowed  node  number  is  3000 

3.  the  maximum  number  of-  tables  (purposes)  is  4 

4.  the  maximum  table  number  is  4 

5.  a stacked  table  may  contain  a maximum  of  8 merged  tables 


REFERENCES 

Akers,  C.E.  and  Gaupin,  W.T.,  ’‘User  Manual  Transportation  Programs 
for  a CDC  6400  Computer,"  (The  Florida  State  University  Comput- 
ing Center,  November  1968;  unpublished).  Copies  of  this  manual 
are  available  through  the  Librarian,  The  Florida  State  University 
Computing  Center. 

"Calibrating  and  Testing  a Gravity  Model  for  Any  Size  Urban  Area,” 
Bureau  of  Public  Roads,  Washington,  D.C.,  October  1965. 
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Manual  Supplements  for  the  Transportation  Planning  System s Highway 
and  Local  Government  Department  of  South  Austrailia,  Adelaide, 
Austrailia,  January  1966. 

Martin,  Brian  V. , ’’Minimum  Path  Algorithms  for  Transportation 
Planning,”  Research  Engineer , December  1963. 

’’Modal  Split,”  U.S.  Department  of  Commerce,  Bureau  of  Public 
Roads,  Office  of  Planning,  December  1966. 

Shofer,  R.  and  Goodyear,  F.,  ’’Electronic  Computer  Applications 
in  Urban  Transportation  Planning,”  Proceedings  of  the  22nd 
National  Conference,  Association  for  Computing  Machinery 
Publication  P—67,  1967. 

Traffics  Assignment  Manual , Bureau  of  Public  Roads,  Washington,  D.C., 
June  1964. 

Transportation  Planning  System  for  the  Control  Data  3600  Computer , 
Data  Centers  Division  of  Control  Data  Corporation,  Minneapolis, 
Minnesota,  May  1965. 

Fratar,  T.J.,  ’’Vehicular  Trip  Distributions  by  Successvie  Approxi- 
mation," Traffic  Quarterly , January  1954,  pp.  53-65. 
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DESCRIPTIVE  TITLE  Synagraphic  Mapping 

CALLING  NAME  SYMAP 


INSTALLATION  NAME  The  Pennsylvania  State  University  Compu- 
tation Center 


AUTHOR(S)  AND  Laboratory  for  Computer  Graphics 
A F FI L I AT  I ON ( S ) Harvard  University  Graduate  School  of 

Design 


Adapted  by 

Larry  Rich  ' 

Jeffrey  Simon 
Larry  Sinkey 

Department  of  Architectural  Engineering, 
The  Pennsylvania  State  University  • 


LANGUAGE  FORTRAN  IV 

COMPUTER  IBM  System  360/67 

PROGRAM  AVAILABILITY  Decks,  listings,  and  documentation  pres- 
ently available 

CONTACT  Dr.  Daniel  Bernitt,  EIN  Technical  Repre- 
sentative, 105  Computer  Building,  The 

Pennsylvania  State  University,  University 
Park,  Pa.  16802 
Tel.:  (814)  865-9527 

FUNCTIONAL  ABSTRACT 

The  Synagraphic  Mapping  program  (SYMAP)  produces  maps  that  depict 
spatially  disposed  quantitative  and  qualitative  information.  Raw 
data  of  every  kind  (physical,  social,  economic,  etc.)  may  be  re- 
lated, weighted,  and  aggregated  in  a graphic  format  by  assigning 
values  to  the  coordinate  locations  of  data  points  or  data  zones. 
According  to  the  application  and  desired  representation  of  data, 
three  basic  types  of  mapping  procedure  may  be  specified:  contour, 

conformant,  or  proximal. 

CONTOUR 

— based  on  the  use  of  oontour  lines,  each  of  which  represents  a 
value  remaining  constant  throughout  its  length.  The  map  consists 
of  closed  curves  that  connect  all  points  having  the  same  numeri- 
cal value.  The  value  at  each  of  the  different  levels  of  contour 
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(where  a single  contour  level  will  represent  a particular  data 
value)  is  determined  by  the  program,  according  to  the  scale  of 
the  map  and  the  range  of  the  data.  Between  any  two  contour  lines, 
a continuous  variation  is  assumed.  Therefore,  the  use  of  contour 
mapping  should  be  restricted  to  the  representation  of  continuous- 
ly varying  information,  such  as  topography,  rainfall,  or  popula- 
tion density. 

CONFORMANT 

— based  on  the  conformance  to  the  boundaries  of  a data  zone.  This 
type  of  mapping  is  best  suited  to  data  for  which  the  representa- 
tion as  a continuously  varying  surface  is  inappropriate  owing  to 
the  significance  of  areal  limits  or  boundaries.  Each  predefined 
data  zone  is  assigned  one  data  value  and,  depending  on  its  numer- 
ic class  (range),  one  representative  character  on  the  map  itself. 
Local  variation  within  the  zone  boundaries  will  not  be  apparent, 
but  will,  on  the  average,  be  correct. 

PROXIMAL 

— -based  on  proximity  to  a data  point.  In  appearance,  this  type 
of  map  is  similar  to  the  conformant  map.  However,  point  informa- 
tion is  used  here  to  define  the  data  zones.  Each  character  loca- 
tion on  the  output  map  is  assigned  the  value  of  the  nearest  data 
point,  using  nearest-neighbor  techniques.  Boundaries  are  then  as- 
sumed along  the  lines  where  these  values  change.  Then,  the  map- 
ping is  carried  out  as  in  the  conformant  type.. 


While  the  contour  type  of  map  is  mose  often  used  and  the  easiest 
to  produce,  the  conformant  and  proximal  maps  are  often  more  help- 
ful in  the  "soft"  disciplines.  Output  is  in  the  form  of  printed 
pages  that,  if  the  total  map  size  exceeds  the  width  of  the  comput- 
er printed  page  (13  in.),  may  easily  be  glued  or  pasted  together 
to  form  a continuous  map.  Also  included  in  the  output  is  a histo- 
gram showing  frequencies  for  given  data  levels,  plus  several  op- 
tional features . 


REFERENCES 

Robertson,  J.C. , "The  SYMAP  Programme  for  Computer  Mapping,"  Car- 
tographic 108-113  (Dec.  1967);  taken  from  a report  of  the  Select 
Committee  on  the  Ordinance  Survey  of  Scotland. 

Fisher,  M.,  "The  Laboratory  for  Computer  Graphics,"  Harvard  Univ. 
Grad.  School  Design  Suppl.  (summer  1967) . 
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r-  Shepard,  D.,  MA  Two-Dimensional  Interpolation  Function  for  Irregu- 

S larly  Spaced  Data,"  Harvard  Univ.  Grad.  School  Design  Lab.  Comput- 

° er  Graphics  (Feb.  1968);  available  from  the  EIN  Office  for  the 

o cost  of  duplication  and  mailing.  Deals  with  the  subject  of  analyz- 

o ing  irregularly  spaced  data  derived  from  a continuous  surface.  A 
method  is  developed  for  reconstructing  the  surface  from  the  sam- 
pled data.  This  method  is  the  main  device  used  to  generate  the 
maps  produced  by  SYMAP. 
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DESCRIPTIVE  TITLE 


Quick-Draw  Graphics  System 


CALLING  NAME  QDGS 


INSTALLATION  NAME 


The  Pennsylvania  State  University  Compu- 
tation Center 


AUTHOR(S)  AND 

AFF I L I AT  I ON ( S ) Jeff  Raskin,  The  Pennsylvania  State  Univ. 

Computation  Center;  extended  and  revised 
by  Graham  Donaldson,  The  Pennsylvania 
State  Univ.  Computation  Center 


LANGUAGE  FORTRAN  IV 


COMPUTER 
PROGRAM  AVAILABILITY 


IBM  System  360/67 

Decks  and  listings  presently  available 


CONTACT  Daniel  L.  Bernitt,  105  Computer  Build- 
ing, The  Pennsylvania  State  University, 
University  Park,  Pa.  16802 
Tel.:  (814)  865-9527 

FUNCTIONAL  ABSTRACT 


QDGS  is  a set  of  FORTRAN  subroutines  that  can  be  used  to  draw 
charts,  graphs,  diagrams,  maps,  or  any  other  form  of  pictorial  out- 
put. The  graphic  material  is  produced  on  the  CalComp  plotter  and 
other  graphic  devices  as  they  become  available. 

To  use  QDGS,  a program  is  written  in  FORTRAN  IV  for  the  IBM  System/ 
360  computer.  This  program  calls  the  QDGS  subroutines;  the  sub- 
routines produce  output  (in  the  form  of  cards  or  tape)  that  is 
later  put  into  a special  system  to  produce  the  actual  graphical 
output.  When  the  cards  (or  tape)  are  received  from  the  dispatcher 
and  the  user  has  verified  that  the  run  was  successful,  he  usually 
submits  the  cards  to  the  dispatcher  along  with  a plot  request  form. 

The  three  concepts  underlying  the  design  of  QDGS  are  (1)  the  des- 
cription of  an  elementary  picture  in  terms  of  coordinates,  (2)  the 
geometric  transformation  of  pictures  (into  various  positions  and 
orientations),  and  (3)  the  building  of  complex  pictures  from  ele- 
mentary ones.  There  will  be  subroutines  to  do  each  of  the  three 
basic  processes.  In  addition,  there  are  special  routines  to  draw 
axes  for  graphs  and  charts,  to  do  lettering  and  numbering,  and 
automatically  to  do  the  necessary  task  of  punching  the  cards  or 
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writing  the  tape  used  in  plotting  (physically  drawing  on  the  plot- 
ting device).  QDGS  is  intended  as  a nucleus  about  which  the  user’s 
graphic  routines,  tailored  to  his  own  unique  application,  can  be 
written. 
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DESCRIPTIVE  TITLE  PL/I-FORMAC  Interpreter 


CALLING  NAME  FORMAC 


INSTALLATION  NAME  The  Pennsylvania  State  University 

Computation  Center 


AUTHOR(S)  AND 
A F F I L I AT  1 0 N ( S ) 


R.  Tobey 

J.  Baber 
R.  Crews 
P.  Marks 

K.  Victor 


International  Business  Machines  Corpora- 
tion 


LANGUAGE  PL/I-FORMAC 

COMPUTER  IBM  360/67 


PROGRAM  AVAILABILITY  Source  code  available  on  tape 

CONTACT  Dr.  Daniel  Bernitt,  EIN  Technical  Repre- 
sentative, Computation  Center,  105  Compu- 
ter Building,  The  Pennsylvania  State 
University,  University  Park,  Pa.  16802 
Tel.:  (814)  865-9527 


FUNCTIONAL  ABSTRACT 

FORMAC  is  a system  for  carrying  out  formal  manipulations  on  mathe- 
matical expressions.  This  allows  for  the  use  of  analytic  as  well 
as  numeric  techniques.  The  most  important  capability  of  FORMAC 
is  its  accommodation  of  mathematical  expressions  as  symbolic  enti- 
ties  at  execution  time.  For  example,  the  execution  of  the  FORMAC 
program  segment 

LET  ( A = X + Y **  2; 

B = 2; 

C = A/B-+  2.8): 

may  be  interpreted  as  assigning  the  alphanumeric  value  (X+Y  )/2  + 
2.8  to  the  FORMAC  variable  C. 


FORMAC'  enables  the  user  to  analyze  expressions  by  identifying  co- 
efficients, common  denominators,  lead  operators,  and  some  charac- 
teristics of  the  operands.  Constants  can  be  factored,  left  in  a 
rational  form,  or  converted  to  real  notation.  New  expressions  can 
be  synthesized  by  the  simplification,  expansion  and  substitution  of 
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terms,  as  well  as  finding  the  derivatives  of  functions.  The  user 

can  specify  functions  completely  or  partially  in  addition  to  mak-  g 

ing  use  of  the  PL/I  functions.  Procedures  are  available  for  trans-  o 

fering  arguments  between  PL/I  and  F0RMAC  program  segments.  0 

o 

REFERENCES  © 

Tobey,  R. , Baker,  J.,  Crews,  R. , Marks,  P.,  Victor,  K.  , "PL/I- 
FORMAC  Interpreter  User’s  Reference  Manual,"  IBM  Publ.  360D 
03.3.004  (1967).  Copies  of  the  User’s  Manual  will  be  avail- 
able through  The  Pennsylvania  State  University  Computation 
Center  to  any  user  with  a PSU  account  number. 
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DESCRIPTIVE  TITLE  FORMAC  Utility  Program 


CALLING  NAME  FMACUT 


INSTALLATION  NAME 


AUTHOR(S)  AND 
AFFILIATION(S) 


LANGUAGE 


The  Pennsylvania  State  University 
Computation  Center 

Robert  Duquet 

Meteorology  Department 

The  Pennsylvania  State  University 

H.D.  Knoble  (assistance) 

The  Pennsylvania  State  University 
Computation  Center 

PL/1— FORMAC 


COMPUTER  IBM  System  360/67 


PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 


CONTACT  Dr.  Daniel  L.  Bernitt,  EIN  Technical  Rep- 
resentative, Computation  Center,  105 
Computer  Building,  The  Pennsylvania  State 
University,  University  Park,  Pa.  16802 
Tel.  : (814)  865-9527 


FUNCTIONAL  ABSTRACT 

The  FORMAC  version  available  at  The  Pennsylvania  State  University 
is  an  interpretative  system;  i.e.,  FORMAC  expressions  are  treated 
as  character  strings  that  are  evaluated  and  executed  at  run  time 
only.  These  character  strings  may  be  specified  by  reference  to  a 
PL/1  character-string  variable.  The  PL/1  variable,  in  turn,  may 
be  constructed  by  execution  of  the  PL/1  program  in  which  the 
FORMAC  statements  are  embedded.  FMACUT  merely  capitalizes  on  the 
last-named  feature.  FORMAC  statements  are  read  by  the  preprocessed, 
precompiled,  and  prelink-edited  program  and  are  passed  to  the 
FORMAC  package  as  character-string  arguments.  Note  that  this  is 
made  possible  also  because  FORMAC  variables  need  not  (in  fact  can- 
not) be  declared  in  the  PL/1  program.  Reference  1 should  be  con- 
sulted concerning  more-detailed  PL/1  FORMAC  information. 

FMACUT  will  execute  FORMAC  statements  that  are  supplied  as  input 
data.  It  effectively  divorces  FORMAC  from  PL/1  insofar  as  the 
user  is  concerned.  This  has  two  advantages:  (1)  the  user  need 

have  no  knowledge  of  PL/1  to  use  FORMAC  and  (2)  FORMAC  is  avail- 
able without  preprocessing,  compilation,  or  link-editing  (which 
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saves  approximately  50  seconds  of  run  time  for  a null  job  on  the 
IBM  360/67).  The  corresponding  disadvantage  is  that  PL/1  facili- 
ties and  those  (few)  FORMAC  statements  involving  a PL/1  direct 
interface  are  not  available  to  the  user. 

REFERENCES 

fc> 

Tobey,  R. , Baker,  J.,  Crews,  R. , Marks,  P. , and  Victor,  K., 

"PL/1  FORMAC  Interpreter,"  IBM  Publ.  360D  03.3.004  (1967). 
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DESCRIPTIVE  TITLE 
CALLING  NAME 
INSTALLATION  NAME 

AUTHOR ( S ) AND 
AFFILIATION(S) 


CalComp  Plotter  Subroutines 

See  specific  subroutine 

The  University  of  Iowa 
University  Computer  Center 

CalComp 

Modified  by  the  University  of  Iowa 


LANGUAGE  FORTRAN  IV 


COMPUTER 


IBM  360/65 


PROGRAM  AVAILABILITY  Available  for  use  at  the  University 

of  Iowa,  but  not  for  distribution 

CONTACT  Mrs.  Louise  R.  Levine,  Program 

Librarian,  Applications  Programming, 
University  Computer  Center,  The 
University  of  Iowa,  Iowa  City, 

Iowa  52240 

Tel.:  (319)  353-5580 

FUNCTIONAL  ABSTRACT 

The  CalComp  plot  routines  are  a series  of  subroutines  used  to 
obtain  graphic  output.  They  are  designed  for  the  following 
purposes: 

1)  providing  values  to  scale  data  to  fit  the  plotting  area, 

2)  drawing  identification  symbols  at  plotted  data  points, 

3)  drawing  connected  lines  between  data  points  (when  desired) , 

4)  drawing  and  labeling  axes  at  any  desired  orientation,  and 

5)  selecting  from  a large  number  of  characters,  numbers,  and 
special  symbols,  any  of  which  can  be  drawn  in  any  size 
and  at  any  angular  orientation  anywhere  on  the  plotting 
surface. 

These  routines  have  been  written  by  CalComp  and  modified  by 
the  University  of  Iowa  to  run  under  OS  on  the  IBM  360/65. 
Plotting  is  done  off  line.  The  user’s  plotter  program  will 
create  a plot  tape  containing  various  commands  used  to  drive 
a drum  plotter  (see  fig.  1)*  Each  of  eight  possible  commands 
moves  the  pen  1/100  of  an  inch  in  one  of  the  eight  designated 
directions  (see  fig.  2).  In  addition  there  are  commands  to  move 
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the  pen  up  and  down.  The  plot  tape  is  then  taken  to  a smaller 
computer  which  drives  the  CalComp  plotter  (see  fig.  3). 

Access  to  the  plot  routines  is  by  the  FORTRAN  "CALL*'  statement. 
Integer  and  floating  point  conventions  must  be  followed  (i.e. 
integer  arguments  must  be  used  where  the  dummy  argument  speci- 
fies integer,  likewise  for  floating  point).  All  x and  y co- 
ordinates used  as  arguments,  must  be  expressed  as  floating 
point  inches  within  actual  page  dimensions  and  in  deflection 
from  the  (0.,0.)  origin  or  the  established  reference  point 
which  is  an  established  (0.,0.)  ori  n.  If  the  y coordinates 
are  not  within  actual  page  dimensions  in  deflection  from  the 
reference  point,  that  reference  point  will  be  destroyed  and 
anything  plotted  after  that  will  be  erroneous.  For  orientation 
of  the  paper  see  fig.  1.  All  angles  must  be  expressed  in 
floating  point  degrees,  with  the  positive  sense  counterclock- 
wise. Character  heights  are  specified  as  floating  point  inches. 
These  heights  should  be  greater  than  0.07  but  less  than  page 
size.  Page  size  is  11  inches  high  and  any  reasonable  length, 
since  paper  is  continuous  to  a maximum  length  of  120  ft. 
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Plotter  Subroutines  for  CalComp  digital  Incremental  Plotter 
(Iowa  City,  la.:  Univ.  Comp.  Ctr. , Univ.  of  la.,  1970), 

Revised.  Available  from  the  EIN  Office  at  the  cost  of 
reproduction  and  mailing. 
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DESCRIPTIVE  TITLE 
CALLING  NAME 
INSTALLATION  NAME 

AUTHOR ( S ) AND 
AFFILIATION(S) 

LANGUAGE 

COMPUTER 


BEEF  Data  Processing  Subroutines 
BEEFDP 

The  University  of  Notre  Dame  Computing 
Center 

Westinghouse  Electric  Corporation 
UNIVAC  Division  of  Sperry  Rand  Corporation 

SLEUTH  I I/FORTRAN  IV 

UNIVAC  1107 


PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 

CONTACT  Elizabeth  Hutcheson,  EIN  Technical 
Representative,  Computing  Center, 
University  of  Notre  Dame,  Notre  Dame, 
Ind.  46556 
Tel,:  (219)  283-7784 

FUNCTIONAL  ABSTRACT 

The  BEEF  Data  Processing  library  is  a set  of  subroutines  supplied 
by  UNIVAC  to  "enhance  FORTRAN1 s abilities  as  a commercial  proces- 
sor." This  enrichment  is  in  the  form  of  subroutines  for  whole 
word  data  movement,  character  and  field  movement,  supplementary 
formatting,  decision  making  with  FORTRAN  arrays,  data  conversion, 
report  generation  and  control,  I/O  control,  sorting,  and  com- 
patability  with  EAM/EDP  (Electronic  Accounting  Machine/Electronic 
Data  Processing)  equipment. 


REFERENCE 


UNIVAC  1107  BEEF  Data  Processing  Manual , (UP-3985) , (UNIVAC 
Division  of  Sperry  Rand  Corp.,  N.Y.).  Copies  of  this 
manual  are  available  through  the  local  UNIVAC  representative 
or  through  the  EIN  Office  at  the  cost  of  reproduction  and 
mailing. 
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DESCRIPTIVE  TITLE 
CALLING  NAME 
INSTALLATION  NAME 

AUTHOR(S)  AND 
AFFILIATION(S) 

LANGUAGE 

COMPUTER 


UNIVAC  1107  Linear  Programming  Package 
LP1107 

The  University  of  Notre  Dame  Computing 
Center 

UNIVAC  Division  of  Sperry  Rand 

Sleuth  I I /FORTRAN  IV 
UNIVAC  1107 


PROGRAM  AVAILABILITY 

CONTACT 


FUNCTIONAL  ABSTRACT 


Decks  and  listings  presently  available 

Elizabeth  Hutcheson,  EIN  Technical 
Representative,  Computing  Center,  Univ. 
of  Notre  Dame,  Notre  Dame,  Ind.  46556 
Tel.:  (219)  283-7784 


LP1107  is  a generalized  program  for  the  solution  of  linear  pro- 
gramming problems.  More  specifically,  the  LP1107  command 
structure  is  a mathematical  programming  control  language;  used 
to  prepare  a control  sequence  for  a specific  programming  job. 

Either  the  dual  or  simplex  algorithm,  or  both,  can  be  used. 

LP1107  incorporates  a true  programming  language  with  logical 
capabilities  and  full  macro  capabilities.  If  a group  of  commands 
is  being  used  repetitively,  the  user  may  incorporate  it  into 
his  macro  command  library  and  issue  the  macro  command  instead. 
Single  am  double  precision  arithmetic  are  included. 


REFERENCES 

UNIVAC  Systems  Programming  Library  Services,  UP3897  1107LP 

User's  Manual  (preliminary) , (UNIVAC,  Sperry  Rand  Building, 

New  York , 1964) . 

Aronofsky,  J.S.,  ’’Growing  Applications  of  Linear  Programming 
with  a View  Towards  Understanding  Principles  on  Which 
Future  LP  Systems  Must  be  Based,”  Communications  of  the  ACM , 
(June  1964) . 

Copies  of  these  references  are  available  through  the  local  UNIVAC 
representatives  or  from  the  EIN  Office  at  the  cost  of  reproduction 
and  mailing. 
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DESCRIPTIVE  TITLE 
CALLING  NAME 
INSTALLATION  NAME 


Plot 


PLOT 


Office  of  Data  Analysis  Research 
Educational  Testing  Service  (ETS) 


AUTHOR(S)  AND 
AF  F I L I AT I ON ( S ) 

LANGUAGE 

COMPUTER 

PROGRAM  AVAILABILITY 

CONTACT 


University  of  Michigan 
MAP 

IBM  360/65 

Decks  and  listings  presently  available 

Mr.  Ernest  Anastasio,  Off.  of  Data  Anal. 
Research,  Educational  Testing  Service 
Rosedale  Road,  Princeton,  N.J.  08540 
Tel.:  (609)  921-9000  ext.  2552 

FUNCTIONAL  ABSTRACT 

A flexible  plot  routine  originally  written  for  the  7090  at  the 
University  of  Michigan  and  adapted  to  their  system,  has  been  modi- 
fied for  the  operating  system  at  ETS.  Although  the  program  is 
written  in  assembly  language,  the  necessary  linkage  to  FORTRAN 
and  FORTRAN  I/O  has  been  written.  It  is  intended  to  be  called, 
therefore,  by  a FORTRAN  program  and  will  produce  plots  in  the 
normal  output  stream  as  determined  by  the  various  calls,  to  dif- 
ferent entry  points  in  the  subroutine.  The  standard  approach 
is  to  call  PLOT1 , PLOT2 , PL0T3,  and  PLOT4  in  that  order.  PLOT1 
sets  up  the  information  required  to  construct  the  graph,  PLOT2 
prepares  the  grid  and  sets  up  the  information  required  by  PLOT3 
to  place  points  in  the  graph,  PLOT3  places  the  plotting  charac- 
ters at  the  specified  points  in  the  graph,  and  PLOT4  prints  the 
completed  graph  with  values  along  the  X and  Y axes  and  a centered 
vertical  label  down  the  left  side  of  the  graph. 
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DESCRIPTIVE  TITLE 
CALLING  NAME 


Simulation  Package  for  University  Research 
and  Training 

SPURT 


INSTALLATION  NAME 


AUTHOR ( S ) AND 
AFFILIATION(S) 


LANGUAGE 

COMPUTER 


Vogelback  Computing  Center 
Northwestern  University 

Gustave  J.  Rath 

Department  of  Industrial  Engineering  and 
Management  Sciences 

Martin  Goldberg 
Leonard  Weiner 

Northwestern  University 
CDC  FORTRAN  IV 
CDC  6400 


PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 

CONTACT  Lorraine  Borman,  EIN  Technical  Represent- 
ative, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road, 
Evanston,  111.  60201 
Tel. : (312)  492-3682 

FUNCTIONAL  ABSTRACT 

SPURT  is  a comprehensive  package  of  USASI  Standard  FORTRAN  rou- 
tines that  are  designed  for  use  in  simulation  modelling.  These 
useful  routines,  ranging  from  simple  to  complex,  enable  the  aver- 
age FORTRAN  programmer  to  employ  simulation  techniques  without 
having  to  learn  the  semantic  and  syntactic  rules  of  a new  pro- 
gramming language. 

The  SPURT  package  is  made  up  of  six  main  parts. 

I.  CLOCK  Generation— SPlIRTl 

II.  Stochastic  Generators — SPURT 2 

III.  Statistical  Computations — SPURTS 

IV.  Analog  Simulators — SPURT4 

V.  List-Processing  and  Queue-Manipulation—SPURTS 

VI.  Matrix  and  Graphical  Output — SPURT6 
continued 
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The  following  is  a listing  andbriefdiscussionof  the  various  sub- 
routines  contained  in  each  of  the  six  SPURT  parts. 

nnrK  Generation — SPURT!  : to  implement  discrete-time  simulation 

node^sf To  cause  events  to  occu?  in  the  proper  time  sequence 

The  CLOCK  subroutine  consists  basically  of  two  lists. 

Master  Time  List—contains  events  scheduled  to  happen  in  the 
future 

iffJrSFSSSS  SfiS'S. 

ing  in  a queue . 

Events  can  be  stored  on  either  list. 

CLOCK  recognizes  two  basic  kinds  of  events: 

aw-'; 

thesf  a?f  ^nerltef  dynamLalirand  the^are  maintained  by 
the  CLOCK 

stochastic  Generators— SPURT2 : to  generate  samples  from  various 

probability  distributions  and  to  calculate  sample  values 


Subroutine 

STOGN1 

STOGN2 

UNIFRM 

RAND IN 

NORMAL 

NEGEXP 

POISSN 


Usage 

Permits  sampling  from  a discrete  empirical  probabil- 
ity  distribution  defined  by  the  user 

Enables  the  user  to  approximateacontinuousdistri- 
bution  by  means  of  a piecewise  linear  distribution 

Permits  the  user  to  sample  real  values  from  a uniform 
distribution  in  a defined  interval 

Provides  a uniform  distribution  of  integers  in  a de- 
fined interval 

Allows  the  user  to  obtain  a random  sample  from  a nor- 
mal distribution  with  given  mean  and  standard  deviation 

Permits  the.  user  to  obtain  a random  sample  from  the 
negative  exponential  distribution 

Provides  the  user  with  a random  sample  from  the  Poisson 
distribution 
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ERLANG  Provides  a random  sample  from  the  Erlang  distribution 

DISCRT  Permits  sampling  from  a step  function  describing  a 

discrete  cumulative  distribution  of  integer  values 

LINEAR  Provides  the  user  with  a random  sample  from  accumula- 

tive distribution  that  is  obtained  by  linear  interpo- 
lation in  a nonequidistant  table  of  real  values 

DRAW  Provides  a boolean  value  of  TRUE  or  FALSE 

RANPER  Generates  a uniformly  distributed,  random  permutation 

of  the  integers  1,  2,  •••,  M 

Statistical  Computations — SPURT3:  to  calculate  statistical  param- 
eters and  histograms  of  data  arrays 

Usage 

Three  interrelated  subroutines  to  accumulate  and  ptint 
out  a frequency  table  and  to  produce  a CalComp  plot  of 
a normalized  histogram  of  the  table 

Evaluates  the  mean,  standard  deviation,  maximum  value, 
and  minimum  value  of  an  array  of  real  numbers 

Evaluates  the  correlation  coefficient  between  two 
arrays  of  real  numbers 

Ranks  an  array  of  real  numbers  and  produces  the  me- 
dian and  range  of  the  data  within  the  array 

Produces  a statistical  description  of  the  data  found 
in  an  array,  including  the  sample  size,  mean,  stand- 
ard deviation,  standard  error,  minimum  and  maximum 
values,  range,  and  a printed  histogram  plot 

Analog  Simulators — SPURT4:  to  enable  the  simulation  of  analog- 

computer  problems  on  a digital  computer 

Subroutine  Usage 

ANALOG  These  two  subroutines  make  it  possible  to  obtain 

SECND  output  similar  to  a hybrid  computer 


Subroutine 

STIX1 

STIX2 

STIX3 

STIX4 
, STIX5 
STIX6 
STIX7 
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List-Processing  and  Queue-Manipulation — SPURT5 : lists  are  mXn  ar- 

rays; entries  in  lists  are  mXl  arrays. 

Subroutine  Usage 

ADFIFO  Adds  an  entry  at  the  bottom  of  the  list;  it  can  be 

removed  only  after  all  the  elements  presently  on  the 
list  are  gone  (builds  first-in  last-out  list) 

ADLIFO  Adds  an  entry  at  the  top  of  the  list;  it  will  be 

removed  before  any  other  entry  presently  on  the  list 
(builds  last-in  first-out  list) 


REMOVE 

PURGE 

DISPL 


Removes  the  top  (or  first)  entry  from  a list 
Destroys  the  contents  of  a list 
Prints  the  contents  of  a list 


Additional  subroutines  in  SPURT5  provide  the  capability  to  rank 
lists  and  to  delete  or  to  insert  entries  into  lists. 


Matrix  and  Graphical  Output — SPURT6:  output  is  facilitated  throu&i 

printing  and  graphical  output 


Subroutine 

OUT 

NSOUT 

GRAPH 


Usage 

Prints  out  a square  matrix  with  column  and  row  head- 
ings 

Prints  out  a nonsquare  matrix  with  column  and  row 
headings 

Produces  two-dimensional  graphs  of  plots,  using  a 
CalComp  plotter 


REFERENCES 

1.  Rath,  G.J.,  "Description  of  the  Simulation  Package  for  Univer- 
sity Research  and  Teaching,"  Northwestern  Univ.  Vogelback  Comput- 
ing Ctr. , SPURT,  Rev.  E (1968;  unpublished). 
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DESCRIPTIVE  TITLE 


TEXT360:  A System  for  Producing 

Manuals 


CALLING  NAME  TEXT360 


INSTALLATION  NAME 


AUTHOR ( S ) AND 
AFFILIATION(S) 


Washington  University 
Computing  Facilities 

S.L.  Reed,  International  Business 
Machines 


LANGUAGE  PL/I  and  Assembly  Language 


COMPUTER  I M/360  under  OS 


PROGRAM  AVAILABILITY 


Proprietary;  available  for  use  but 
not  for  distribution 


CONTACT  J.  Philip  Miller,  Computing  Facilities, 
Box  1152,  Washington  University, 

St.  Louis,  Mo.  63130 

Tel.:  (314)  863-0100  ext.  3141 

FUNCTIONAL  ABSTRACT 

TEXT360  is  a text-processing  system  with  data-entry,  data- 
updating,  and  page-formatting  capabilities.  The  system, 
which  runs  under  Operating  System/360,  consists  of  a main 
processor  and  several  peripheral  programs.  Input  to  the 
system  is  free- form  and  is  produced  on  the  IBM  029  Card  Punch. 
Output  is  camera-ready  and  is  produced  on  the  IBM  1403  Printer. 
The  formatting  capabilities  of  TEXT360  permit  the  insertion, 
deletion,  and  replacement  of  characters,  words,  lines,  and 
groups  of  lines.  In  addition,  blocks  of  text  can  be  moved 
from  one  part  of  a document  to  another.  One -column  and  two- 
column  page  format  can  be  produced.  Routine  functions  include 
hyphenation,  line  justification,  column  heading,  and  indenta- 
tions. Mere  complex  functions  include  the  generation  of  hori- 
zontal and  vertical  ruling  for  tables  and  figures.  The  program 
also  allows  the  user  to  specify  that  related  material  (e.g., 
a table)  is  to  be  kept  together,  i.e.,  not  split  between  columns 
or  pages . 


The  four  phases  of  the  TEXT360  Formatting  Processor,  the  TEXT360 
Spelling  Dictionary  Update  Program,  the  TEXT90-to-TEXT360  Master 
File  Conversion  Program  and  the  Print/Punch  Utility  Program  are 
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written  in  the  PL/1  Language , supplemented  by  four  small  assem- 
bler-language routines  used  for  character-set  mapping.  The 
TEXT360  Prescan  and  Peripheral  Print  Programs  are  written  in 
System/360  assembler  language. 

TEXT360  is  essentially  the  program  used  by  IBM  for  the  produc- 
tion of  the  SRL  manuals. 

REFERENCES 

Reed,  S.L.,  TEXT360 , Contributed  Program  Library  Documentation, 
Program  360D-29 .4 .001  (White  Plains,  N.  Y.:  IBM,  1967). 
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DESCRIPTIVE  TITLE 
CALLING  NAME 
INSTALLATION  NAME 


AUTHOR ( S ) AND 
AFFIL I ATION ( S ) 

LANGUAGE 

COMPUTER 

PROGRAM  AVAILABILITY 


CONTACT 


Synagraphic  Mapping  Program 
SYMAP 

Washington  University 
Computing  Facilities 

Harvard  University  Graduate  School  of 
Design 

FORTRAN  IV 

IBM  360/50 

Proprietary;  available  for  use  but  not 
distribution 

Dr.  Charles  Drebes , Manager,  Scientific 
Data  Processing,  Computing  Facilities, 
Box  1098,  Washington  University, 

St.  Louis,  Mo.  63130 

Tel.:  (314)  863-0100  ext.  3141 


FUNCTIONAL  ABSTRACT 


SYMAP  is  a computer  program  designed  to  allow  city  planners, 
geographers  and  others  to  produce  low  cost  graphic  displays 
of  spatial  patterns  using  standard  computer  line  printers,  by 
producing  maps  which  graphically  depict  spatially  disposed 
quantitative  and  qualitative  information.  It  is  suited  to 
a broad  range  of  applications,  and  is  provided  with  numerous 
options  to  meet  widely  varying  requirements.  Raw  data  of  every 
kind  (physical,  social,  economic,  etc.)  when  given  to  the 
computer  may  be  related,  manipulated,  weighted,  and  aggregated 
in  any  manner  desired,  oy  assigning  values  to  the  coordinate 
locations  of  data  point.^  or  data  zones,  one  or  more  of  three 
types  of  map  may  be  produced,  as  specified  by  the  user:  conformant 
(choropleth) , contour,  and  proximal.  Potential  applications 
are  independent  of  the  scale  at  which  one  wishes  to  display 
data.  Studies  (at  other  universities)  have  included  a living 
cell,  land  parcels,  blocks,  tracts,  towns,  states,  and  continents. 
In  each  case,  a common  factor  was  the  spatial  distribution  of 
a variable  and  a need  to  display  the  patterns  associated  with 
this  distribution. 

REFERENCES 

Reference  Manual  for  Synagraphio  Computer  Mapping — "SYMAP" 
(Cambridge,  Mass.:  Harvard  Univ.  Grad.  Sch.  of  Design, 

Comp.  Graph.  Lab.). 
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DESCRIPTIVE  TITLE 

CALLING  NAME 

INSTALLATION  NAME 

AUTHOR (S ) AND 
AFFILIATION(S) 

LANGUAGE 

COMPUTER 

PROGRAM  AVAILABILITY 

CONTACT 


Bucharest  Sort  a List  into  Ascending  Order 
ABSRT 

Iowa  State  University  Computation  Center 

Iowa  State  University  Computation  Center 

FORTRAN  IV 

IBM  System  360/65 

Decks  and  listings  presently  available 

Dr.  Clair  G.  Maple,  Director,  Computation 
Ctr.,  Iowa  State  University,  Ames,  la.  50010 
Tel. : (515)  294-3402 


FUNCTIONAL  ABSTRACT 

ABSRT  is  a subroutine  to  sort  the  contents  of  an  array  into  ascend- 
ing order  [defined  as  A(N)  < A(N+1)].  It  is  written  for  a list  of 
real  numbers;  however,  with  a slight  revision  in  a declaration 
statement  within  the  program  deck,  it  may  be  easily  altered  to  sort 
a list  of  integers  or  double-precision  real  numbers. 

A formal  description  of  the  two-way,  internal,  single-phase  merge 
method  may  be  found  in  the  literature.1  Briefly  described,  the 
procedure  considers  the  input  list  to  be  composed  of  a number  of 
shorter  sublists  that  are  already  ordered.  (Initially,  every  el- 
ement in  the  list  comprises  a sublist.)  Half  of  the  sublists  are 
stored  in  standard  order,  forward  from  A(l),  and  the  other  half 
are  stored  backwards  from  A(N) — i.e. , in  A(N),  A(N—1),  A(N— 2),  etc. 
The  first  pass  through  the  input  list  merges  pairs  of  these  sub- 
lists,  taking  one  from  each  end  of  the  input  list,  and  stores  each 
newly  merged  pair  in  the  output  list.  The  output  list  is  stored 
in  A(N+1)  through  A(2N),  and,  like  the  input  list,  is  made  up  of 
sublists  stored  forward  f7.’om  A(N+1)  and  backward  from  A(2N) . On 
successive  passes  through  the  list,  the  input  and  output  areas  are 
switched,  and  consecutively,  the  number  of  sublists  is  halved.  When 
only  one  sublist  remains,  the  list  is  in  order.  At  that  time,  a 
check  is  made  to  determine  if  the  sorted  list  is  in  the  first  or 
second  half  of  the  array;  if  necessary,  a final  pass  is  made  to 
put  the  list  back  into  the  first  half,  A(l)  through  A(N). 


REFERENCES 

1.  Iverson,  K.E.,  A Programming  Language  (John  Wiley  § Sons,  Inc., 
New  York,  1962),  pp. 206-211. 
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DESCRIPTIVE  TITLE 


Bucharest  Sort  a List  into  Descending 
Order 


CALLING  NAME 

INSTALLATION  NAME 

AUTH0R( s ) and 
AFFILIATION (S) 

LANGUAGE 

COMPUTER 

PROGRAM  AVAILABILITY 

CONTACT 


FUNCTIONAL  ABSTRACT 


DBSRT 

Iowa  State  University  Computation  Center 


Iowa  State  University  Computation  Center 

FORTRAN  IV 

IBM  System  360/65 

Decks  and  listings  presently  available 

Dr.  Clair  G.  Maple,  Director,  Computation 
Ctr.,  Iowa  State  University,  Ames,  la. 
50010 

Tel.:  (515)  294-3402 


DBSRT  is  a subroutine  to  sort  the  contents  of  an  array  into  descen- 
ding order  [defined  as  A(N)  > A(N+1)],  It  is  written  for  a list 
of  real  numbers;  however,  with  a slight  revision  in  a declaration 
statement  within  the  program  deck,  it  may  be  easily  altered  to  sort 
a list  of  integers  or  double-precision  real  numbers. 


The  method  used  is  identical  to  that  described  in  che  entry  for 
subroutine  ABSRT  (EIN  No.  000  0084),  except,  of  course,  for  the 
reversed  ordering  of  the  elements  within  the  mentioned  sublists. 
For  convenience,  the  reference  from  which  a formal  description  of 
the  sorting  algorithm  (the  two-way,  internal,  single-phase  merge 
method)  may  be  obtained  is  listed  below. 


REFERENCES 

Iverson,  K.E.,  A Programming  Language  (John  Wiley  ft  Sons,  Inc., 
New  York,  1962),  pp.  206—211. 
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DESCRIPTIVE  TITLE 
CALLING  NAMES 

INSTALLATION  NAME 

AUTHOR ( S ) AND 
AFFILIATION(S) 

LANGUAGE 

COMPUTER 


Reformat  into  Either  BCD  or  EBCDIC 

EDP  C 005  E (from  BCD  to  EBCDIC) 

EDP  C 005  B (from  EBCDIC  to  BCD) 

Computation  Center,  The  City  College  of 
The  City  University  of  New  York 


A.  J.  Cohen 
G.  W.  Elder 

Computation  Center,  The  City  College  of 
The  City  University  of  New  York 

CQBOL 

JBM  7040,  IBM  36p/$0  O.S,,  IBM  360/30  D.Q.S. 


PROGRAM  AVAILABILITY  Deck  and  listing  presently  available 


CONTACT  R.  M.  Lobou,  Operations  Supervisor,  Com- 
putation Center,  The  City  College  of  The 
City  University  of  New  York,  New  York, 
N.Y.  10031 

Tel.:  (212)  621-2374 

FUNCTIONAL  ABSTRACT 


This  program  is  designed  to  reformat  data  and  to  convert  decks  from 
BCD  to  EBCDIC  or  from  EBCDIC  to  BCD.  It  can  be  used  on  any  second- 
or  third- generation  equipment  that  supports  COBOL.  In  addition  to 
conversion,  there  exists  an  option  to  reorganize  the  data  complete- 
ly. Interspersed  gangpunching  is  also  possible.  That  is,  constants 
—such  as  dates  or  program  numbers— may  be  emitted  into  the  output 
data. 

The  input  data  may  appear  in  mixed -character  configuration  and  yet 
yield  decks  in  the  desired  character  set.  That  is,  each  input  card 
can  be  punched  in  either  BCD  or  EBCDIC  and  will  be  punched  as  out- 
put in  the  specified  punch  configuration. 
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DESCRIPTIVE  TITLE  Matrix  Operations 


CALLING  NAME  AES  106 


INSTALLATION  NAME 


AUTHOR ( S ) AND 
A F F I L I AT  1 0 N ( S ) 


LANGUAGE 


The  Michigan  State  University  Computer 
Laboratory,  Applications  Programming 

William  L.  Ruble 
Richard  J.  Martz 

Agricultural  Experimental  Station 
Michigan  State  University 

3600  COMPASS  (closed  subroutines 
callable  from  FORTRAN  600  or  COMPASS) 


COMPUTER  CDC  3600 

PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 

CONTACT  Mr.  Anders  Johanson,  324  Computer  Center, 

Michigan  State  University,  East  Lansing, 
Mich.  48823 
Tel.:  (517)  355-4684 

FUNCTIONAL  ABSTRACT 

This  is  a package  of  several  subroutines  for  double-precision 

matrix  manipulation. 

REFERENCES 

Michigan  State  University  Agricultural  Experimental  Station, 

AES  MISC  Series  Description  Numbers  106C»  106D>  106E 3 106F 3 
1061 3 1 OBJ 3 1 06K,  106L.  Mimeographed  descriptions  avail- 
able through  Mr.  Johanson,  above,  or  from  EIN  at  the  cost 
of  reproduction. 
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DESCRIPTIVE  TITLE  Page  Plotter  Using  Line  Printer 


CALLING  NAME  LPLOT 


INSTALLATION  NAME 


AUTHOR(S)  AND 
AFFILIATION(S) 


LANGUAGE 


The  University  of  Iowa 
University  Computer  Center 

James  J.  Hurt,  for  7044  Version 
Wayne  Robinson,  conversion  for  360 
University  Computer  Center 
The  University  of  Iowa 

FORTRAN  IV  and  Assembler  Language  for 
IBM  360/65 


COMPUTER  IBM  360/65 

PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 

CONTACT  Mrs.  Louise  R.  Levine,  Program  Librarian, 

University  Computer  Center,  The  Univ. 
of  Iowa,  Iowa  City,  Iowa  52240 
Tel.:  (319)  353-5580 


FUNCTIONAL  ABSTRACT 

The  subroutine  LPLOT  produces  on  the  line  printer  a plot  of 
from  one  to  eight  ordinate  arrays  versus  one  abscissa  array 
on  the  same  plot.  A plot  summary  of  the  maximums,  minimums, 
and  scale  per  inch  for  the  abscissa  and  ordinates  is  printed 
below  the  plot. 
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DESCRIPTIVE  TITLE 
CALLING  NAME 


UCSB  On-Line  System 
OLS 


INSTALLATION  NAME 


AUTHOR(S)  AND 
A FFI LI  ATI  ON ( S ) 


LANGUAGE 


University  of  California 

Santa  Barbara 

UCSB  Computer  Center 

Dr.  David  Harris,  Principal  Investigator 
Ron  Stoughton,  Principal  Programmer 
UCSB  Computer  Research  Lab. 

Basic  Assembler  Language 


COMPUTER 
PROGRAM  AVAILABILITY 

CONTACT 


IBM  System  360/75 

Listing  of  programs  may  be  obtained  by 
special  arrangement  with  the  Computer 
Research  Lab. 

Glenn  Davis,  OLS  Manager,  Computer 
Center,  Univ.  of  Cal.,  Santa  Barbara, 
Cal.  93106 
Tel. : (805)  961-2462 


FUNCTIONAL  ABSTRACT 

The  UCSB  On-Line  System  (OLS)  provides  the  capability  for 
sophisticated  mathematical  analysis  for  use  in  solving  prob- 
lems where  human  interaction  is  either  necessary  or  desired. 


OLS  accepts  both  real  and  complex  numbers  (scalars)  as  oper- 
ands as  well  as  lists  of  such  numbers  (vectors).  Operations 
performed  on  scalars  produce  scalar  results,  which  can  be 
numerically  displayed;  operations  on  vectors  produce  vector 
results  (the  specified  operation  being  performed  on  each  com- 
ponent) , and  results  of  computation  can  be  displayed  either 
numerically  or  graphically.  Operands  can  be  stored  and  used 
as  required.  Operators  include  sine,  cosine,  logarithm,  and 
exponentiation;  and  each  is  executed  with  a single  button  push. 
Facility  is  provided  for  interaction  between  operands  of  dif- 
ferent types  (e.g.  vectors  and  scalars).  In  addition,  a limited 
set  of  operations  manipulate  integers  used  in  subscripting. 

Additional  features  are  provided  to  support  OLS's  basic  mathe- 
matical capability.  Although  OLS  normally  executes  each 
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button  as  it  is  pushed,  a button  sequence  may  be  defined,  named, 
and  saved  for  later  execution.  Convenient  means  are  provided 
for  editing  such  sequences.  Lists  of  buttons  to  be  executed 
can  include  programmed  pauses,  allowing  manual  and  programmed 
activity  to  be  interfaced;  as  well  as  branching  based  upon 
results  of  computation.  Messages  can  be  composed  of  alphameric, 
Greek,  and  special  characters,  and  displayed.  Those  characters 
not  specifically  provided  by  OLS  may  be  designed  by  the  user 
and  stored,  and  then  are  available  for  use.  A collection  of 
button  lists  and  user-created  characters  is  referred  to  as  a 
"system".  Systems  are  named  and  can  be  permanently  stored  and 
later  retrieved.  Portions  of  systems  may  be  transferred  between 
systems,  and  systems  may  be  transferred  between  users.  Sets 
of  scalars  and  vectors  may  also  be  named,  permanently  stored, 
and  later  retrieved. 

Apart  from  OLS's  mathematical  capability,  a recent  development 
provides  the  ability  to  create  and  edit  a "deck"  of  cards  and 
submit  it  for  execution  in  an  OS  partition.  Operations  on 
string,  record  and  file  levels  are  provided.  Data-sets  residing 
on  any  disk  pack  within  the  installation  may  be  fetched,  examined, 
modified,  and  submitted  for  execution.  Work  continues  in  the 
general  field  and  further  developments  are  expected. 
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DESCRIPTIVE  TITLE  General  Purpose  Simulation  System 


CALLING  NAME  GPSS 


INSTALLATION  NAME  Washington  University 

Computing  Facilities 

AUTHOR(S)  AND  IBM  Application  Program 

AFFILIATION(S) 


LANGUAGE  360  Assembly  Language 

COMPUTER  IBM  360/50 

PROGRAM  AVAILABILITY  Proprietary;  available  for  use  at 

Washington  University.  Available 

for  distribution  from  IBM. 


CONTACT  Dr.  C.B.  Drebes , Mgr.,  Scientific 

Data  Processing,  Computing  Facilities, 

Box  1098,  Washington  University, 

St.  Louis,  Mo.  63130 

Tel.:  (314)  863-0100  ext.  3141 

FUNCTIONAL  ABSTRACT 

GPSS  is  a transaction-oriented  language  designed  for  conducting 
evaluations  and  experiments  concerning  the  behavior  of  systems, 
methods  and  processes.  It  has  a modular  structure  which  per- 
mits "transactions"  to  flow  through  the  system,  where  their 
interactions  can  be  observed  and  modified.  A "clock"  is  main- 
tained by  which  events  are  either  scheduled  to  occur  or  else 
determined  by  one  of  the  eight  random  number  generators  provided. 
Information  can  be  obtained  regarding  sequencing  of  operations, 
scheduling  and  allocation  rules,  inventories,  queuing  disciplines, 
machine  failures,  etc.  In  general,  various  trade-offs  between 
cost  and  performance  can  be  studied. 

REFERENCES 

General  Purpose  Simulation  System/ 360 , Introductory  User's  Manual 
(IBM  Manual  GH20- 0304- 0) , (White  Plains,  N.Y.  : IBM  Corp. 

Tech.  Pub.  Depart.,  1969).  , 

General  Purpose  Simulation  System/360 3 User's  Manual  (IBM  Manual 
GH20- 0326- 3) , (White  Plains,  N.Y. : IBM  Corp.  Tech.  Pub. 

Depart. , 1969) . 

General  Purpose  Simulation  System/3603  OS  ~ ( 360A-CS-17X)  Operator's 
Manual  (IBM  Manual  H20-0311),  (White  Plains,  N.Y. : IBM  Corp. 

Tech.  Pub.  Depart.,  1969). 
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DESCRIPTIVE  TITLE 


A Primal-Dual  Transportation  Algorithm 


CALLING  NAME  TRANSPRT 


INSTALLATION  NAME 


AUTHOR(S)  AND 
AFFILIATION (S ) 


Washington  University 
Computing  Facilities 

D.E.  Burlingame 

Washington  University  Computing 
Facilities 


LANGUAGE  FORTRAN  IV 


* COMPUTER  IBM  360/50 


PROGRAM  AVAILABILITY 


Deck  and  listing  presently  available 


CONTACT  Dr.  C.B.  Drebes , Mgr.,  Scientific 

Data  Processing,  Computing  Facilities, 
Box  1098,  Washington  University, 

St.  Louis,  Mo.  63130 

Tel.:  (314)  863-0100  ext.  3141 


FUNCTIONAL  ABSTRACT 

TRANSPRT  solves  a standard  transportation  problem  using  the 
primal-dual  transportation  algorithm.  This  program  solves  a 
model  in  which  the  objective  is  to  "transport1'  a single  com- 
modity from  various  origins  to  different  destinations  at  a 
minimum  total  shipping  cost.  The  availability  at  each  origin, 
the  demand  at  each  destination,  and  the  cost  to  ship  one  unit 
of  the  project  from  any  origin  to  any  destination  are  required 
inputs  to  this  model.  This  model  can  be  applied  to  certain 
other  types  of  industrial  or  business  problems  that  have  nothing 
to  do  with  shipping.  Personnel  assignment,  machine  assignment, 
product  and  inventory  scheduling  are  a few  such  applications. 

The  program  utilizes  integer  arithmet  c and  requires  integer 
input.  If  the  sum  of  the  origin  availabilities  is  not  equal 
to  the  sum  of  the  destination  requirements,  an  artificial 
origin  or  destination  is  set  up,  with  zero  costs,  to  handle 
the  excess.  The  program  will  handle  up  to  50  origins  and  150 
destinations,  using  94K  bytes  of  core  storage. 

REFERENCES  ' 


Hadley,  G. , Linear  Programming  (Reading,  Mass:  Addisqn-Wesley 

Pub.  Co.,  Inc.,  1962). 
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DESCRIPTIVE  TITLE  Synagraphic  Computer -Mapping  Program 

CALLING,  NAME  SYMAP  5 . 12 

INSTALLATION  NAME  Computing  Center, 

The  Florida  State  University 


AUTHOR ( S ) AND 
AFFILIATION (S) 


LANGUAGE 

COMPUTER 


PROGRAM  AVAILABILITY 

CONTACT 


Howard  T.  Fisher,  Northwestern  Techno- 
logical Institute  (overall  design  anu 
mathematical  model) 

Mrs.  O.G.  Benson,  Northwestern  University 
Computing  Center  (programming) 

FORTRAN  IV 

Originally  developed  on  IBM  709;  also  on 
IBM  360/40  and  IBM  7094  at  Harvard  Uni- 
versity 

Available  in  EIN  through  The  Florida 
State  University  CDC  6400 

Decks,  listings,  and  documentation  pres- 
ently available  from  The  Florida  State 
University  Computing  Center 

Ray  Soller,  Librarian,  Computing  Center, 
The  Florida  State  University,  Tallahassee, 
Fla.  32306 

Tel.:  (904)  599-3418 


FUNCTIONAL  ABSTRACT 

The  Synagraphic  Computer -Mapping  Program  (SYMAP)  produces  maps 
that  depict  spatially  disposed  quantitative  and  qualitative  infor- 
mation. Raw  data  of  every  kind  (physical,  social,  economic,  etc.) 
may  be  related,  weighted,  and  aggregated  in  a graphic  format  by 
assigning  values  to  the  coordinate  locations  of  data  points  or 
data  zones.  According  to  the  application  and  desired  representa- 
tion of  data,  three  basic  types  of  mapping  procedure  may  be  speci- 
fied: contour,  conformant,  or  proximal. 

CONTOUR — based  on  the  use  of  contour  lines,  each  of  which  represents 
a value  remaining  constant  throughout  its  length.  The  map  consists 

of  closed  curves  that  connect  all  points  having  the  same  numerical 
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value.  The  value  at  each  of  the  different  levels  of  contour  o 

(where  a single  contour  level  will  represent  a particular  data 
value)  is  determined  by  the  program,  according  to  the  scale  of  ® 

the  map  and  the  range  of  the  data.  Between  any  two  contour  lines,  w 
a. continuous  variation  is  assumed.  Therefore,  the  use  of  contour  10 
mapping  should  be  restricted  to  the  representation  of  continuously 
varying  information,  such  as  topography,  rainfall,  or  population 
density . 

CONFORMANT — based  cn  the  conformance  to  the  boundaries  of  a data 
zone.  This  type  of  mapping  is  best  suited  to  data  for  which  the 
representation  as  a continuously  varying  surface  is  inappropriate 
owing  to  the  significance  of  physical  limits  or  boundaries..  Each 
predefined  data  zone  is  assigned  one  data  value  and,  depending 
on  its  numeric  class  (range),  one  representative  character  on  the 
map  itself.  Local  variation  within  the  zone  boundaries  will  not 
be  apparent,  but  will,  on  the  average,  be  correct. 

PROXIMAL — based  on  proximity  to  a data  point.  In  appearance.,  this 
type  of  map  is  similar  to  the  conformant  map.  However,  point 
information  is  used  here  to  define  the  data  zones.  Each  character 
location  on  the  output  map  is  assigned  the  value  of  the  nearest 
data  point,  using  nearest-neighbor  techniques.  Boundaries  are 
then  assumed  along  the  lines  where  these  values  change.  Then  the 
mapping  is  carried  out  as  in  the  conformant  type. 


REFERENCES 

Robertson,  J.  C. , "The  SYMAP  Programme  for  Computer  Mapping," 

Cartographic  108-113  (Dec.  1967);  taken  from  a report  of  the 
Select  Committee  on  the  Ordinance  Survey  of  Scotland. 

Fisher,  M. , "The  Laboratory  for  Computer  Graphics,"  Harvard  Univ. 
Grad.  School  Design  Suppl.  (Summer  1967). 

Shepard,  D. , "A  Two-Dimensional  Interpolation  Function  for  Irreg- 
ularly Spaced  Data,"  Harvard  Univ.  Grad.  School  Design  Lab. 
Computer  Graphics  (Feb.  1968);  available  from  the  Computing 
Center,  The  Florida  State  University.  Deals  with  the  subject 
of  analyzing  irregularly  spaced  data  derived  from  a continu- 
ous surface.  A method  is  developed  for  reconstructing  the 
surface  from  the  sampled  data.  This  method  is  the  main  de- 
vice used  to  generate  the  maps  produced  by  SYMAP. 
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DESCRIPTIVE  TITLE  Synagraphic  Mapping 


CALLING  NAME  SYMAP 


INSTALLATION  NAME  The  Pennsylvania  State  University  Compu- 
tation Center 


AUTHOR(S)  AND 
AFFI L I AT  ION ( S ) 


LANGUAGE 
COMPUTER 
PROGRAM  AVAILABILITY 

CONTACT 


FUNCTIONAL  ABSTRACT 


Laboratory  for  Computer  Graphics 
Harvard  University  Graduate  School  of 
Design 

Adapted  by 

Larry  Rich 
Jeffrey  Simon 
Larry  Sinkey 

Department  of  Architectural  Engineering, 
The  Pennsylvania  State  University 

FORTRAN  IV 

IBM  System  360/67 

Decks,  listings,  and  documentation  pres- 
ently available 

Dr.  Daniel  Bernitt,  EIN  Technical  Repre- 
sentative, 105  Computer  Building,  The 
Pennsylvania  State  University,  University 
Park,  Pa.  16802 
Tel.:  (814)  865-9527 


The  Synagraphic  Mapping  program  (SYMAP)  produces  maps  that  depict 
spatially  disposed  quantitative  and  qualitative  information.  Raw 
data  of  every  kind  (physical,  social,  economic,  etc.)  may  be  re- 
lated, weighted,  and  aggregated  in  a graphic  format  by  assigning 
values  to  the  coordinate  locations  of  data  points  or  data  zones. 
According  to  the  application  and  desired  representation  of  data, 
three  basic  types  of  mapping  procedure  may  be  specified:  contour, 

conformant,  or  proximal. 

CONTOUR 

— based  on  the  use  of  contour  lines,  each  of  which  represents  a 
value  remaining  constant  throughout  its  length.  The  map  consists 
of  closed  curves  that  connect  all  points  having  the  same  numeri- 
cal value.  The  value  at  each  of  the  different  levels  of  contour 
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(where  a single  contour  level  will  represent  a particular  data 
value)  is  determined  by  the  program,  according  to  the  scale  of 
the  map  and  the  range  of  the  data.  Between  any  two  contour  lines, 
a continuous  variation  is  assumed.  Therefore,  the  use  of  contour 
mapping  should  be  restrxcted  to  the  representation  of  continuous- 
ly varying  information,  such  as  topography,  rainfall,  or  popula- 
tion density. 

CONFORMANT 

— based  on  the  conformance  to  the  boundaries  of  a data  zone.  This 
type  of  mapping  is  best  suited  to  data  for  which  the  representa- 
tion as  a continuously  varying  surface  is  inappropriate  owing  to 
the  significance  of  areal  limits  or  boundaries.  Each  predefined 
data  zone  is  assigned  one  data  value  and,  depencing  on  its  numer- 
ic class  (range),  one  representative  character  on  the  map  itself. 
Local  variation  within  the  zone  boundaries  will  not  be  apparent, 
but  will,  on  the  average,  be  correct. 

PROXIMAL 

— based  on  proximity  to  a data  point.  In  appearance,  this  type 
of  map  is  similar  to  the  conformant  map.  However,  point  informa- 
tion is  used  here  to  define  the  data  zones.  Each  character  loca- 
tion on  the  output  map  is  assigned  the  value  of  the  nearest  data 
point,  using  nearest-neighbor  techniques.  Boundaries  are  then  as- 
sumed along  the  lines  where  these  values  change.  Then,  the  map- 
ping is  carried  out  as  in  the  conformant  type. 


While  the  contour  type  of  map  is  mose  often  used  and  the  easiest 
to  produce,  the  conformant  and  proximal  maps  are  often  more  help- 
ful in  the  "soft”  disciplines.  Output  is  in  the  form  of  printed 
pages  that,  if  the  total  map  size  exceeds  the  width  of  the  comput- 
er printed  page  (13  in.),  may  easily  be  glued  or  pasted  together 
to  form  a continuous  map.  Also  included  in  the  output  is  a histo- 
gram showing  frequencies  for  given  data  levels,  plus  several  op- 
tional features. 


REFERENCES 

Robertson,  J.C.,  "The  SYMAP  Programme  for  Computer  Mapping,"  Car- 
tographic 108—113  (Dec.  1967) ; taken  from  a report  of  the  Select 
Committee  on  the  Ordinance  Survey  of  Scotland. 

Fisher,  M. , "The  Laboratory  for  Computer  Graphics,"  Harvard  Univ. 
Grad.  School  Design  Suppl.  (summer  1967). 
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Shepard,  D.  , "A  Two-Dimensional  Interpolation  Function  for  Irregu- 
larly Spaced  Data,"  Harvard  Univ.  Grad.  School  Design  Lab.  Comput- 
er Graphics  (Feb.  1968);  available  from  the  EIN  Office  for  the 
cost  of  duplication  and  mailing.  Deals  with  the  subject  of  analyz- 
ing irregularly  spaced  data  derived  from  a continuous  surface.  A 
method  is  developed  for  reconstructing  the  surface  from  the  sam- 
pled data.  This  method  is  the  main  device  used  to  generate  the 
maps  produced  by  SYMAP . 
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DESCRIPTIVE  TITLE  Synagraphic  Mapping  Program 


CALLING  NAME  SYMAP 


INSTALLATION  NAME 


AUTHOR ( S ) AND 
AFFILIATION(S) 

LANGUAGE 

COMPUTER 

PROGRAM  AVAILABILITY 


Washington  University 
Computing  Facilities 

Harvard  University  Graduate  School  of 
Design 

FORTRAN  IV 

IBM  360/50 

Proprietary;  available  for  use  but  not 
distribution 


CONTACT  Dr.  Charles  Drebes , Manager,  Scientific 
Data  Processing,  Computing  Facilities, 

Box  1098,  Washington  University, 

St.  Louis,  Mo.  63130 

Tel.:  (314)  863-0100  ext.  3141 

FUNCTIONAL  ABSTRACT 

SYMAP  is  a computer  program  designed  to  allow  city  planners, 
geographers  and  others  to  produce  low  cost  graphic  displays 
of  spatial  patterns  using  standard  computer  line  printers,  by 
producing  maps  which  graphically  depict  spatially  disposed 
quantitative  and  qualitative  information.  It  is  suited  to 
a broad  range  of  applications,  and  is  provided  with  numerous 
options  to  meet  widely  varying  requirements.  Raw  data  of  every 
kind  (physical,  social,  economic,  etc.)  when  given  to  the 
computer  may  be  related,  manipulated,  weighted,  and  aggregated 
in  any  manner  desired.  By  assigning  values  to  the  coordinate 
locations  of  data  points  or  data  zones,  one  or  more  of  three 
types  of  map  may  be  produced,  as  specified  by  the  user:  conformant 
(choropleth) , contour,  and  proximal.  Potential  applications 
are  independent  of  the  scale  at  which  one  wishes  to  display 
data.  Studies  (at  other  universities)  have  included  a living 
cell,  land  parcels,  blocks,  tracts,  towns,  states,  and  continents. 
In  each  case,  a common  factor  was  the  spatial  distribution  of 
a variable  and  a need  to  display  the  patterns  associated  with 
this  distribution. 

REFERENCES 

Reference  Manual  for  Synagraphio  Computer  Mapping — "SYMAP" 
(Cambridge,  Mass.:  Harvard  Univ.  Grad.  Sch.  of  Design, 

Comp.  Graph.  Lab.). 
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DESCRIPTIVE  TITLE  Mineral  Identification 


CALLING  NAME  MINERAL 


INSTALLATION  NAME 

AUTHOR ( S ) AND 
AFFILIATION ( S) 

LANGUAGE 
COMPUTER 
PROGRAM  AVAILABILITY 


Kiewit  Computation 
Dartmouth  College 

Michael  Hebb 
Kiewit  Computation 
Dartmouth  College 

Dartmouth  BASIC 

G E - 6 !5  5 

Decks  and  listings 


Center 


Center 


presently  available 


CONTACT  A.  Kent  Morton,  EIN  Technical  Represen- 
tative, Kiewit  Computation  Center, 
Dartmouth  College,  Hanover,  N.H.  03755 
Tel. : (603)  646-2864 


FUNCTIONAL  ABSTRACT 

MINERAL  was  written  as  an  aid  in  mineral  identification.  It 
may  be  used  in  two  ways.  As  a refe'rence  tool,  it  will  print 
all  stored  data  on  any  of  601  different  minerals.  As  an  aid 
in  mineral  identification  it  will  sort  through  all  stored 
minerals  and  list  only  those  that  fit  the  data  supplied  by  the 
user.  The  program  requests  data,  sorts,  and  prints  the  names 
of  the  minerals  having  similar  properties  (up  to  25) . 

The  scan  routine  for  refractive- index  matches  has  a tolerance 
of  ± .005;  hardness  has  a tolerance  of  ± .51;  and  specific 
gravity  has  a tolerance  of  ± .21. 

The  user  has  the  option  to  supply  more  data  on  the  same  mineral 
if  he  is  not  satisfied  with  the  preliminary  match  Several 
minerals  may  be  checked  or  referenced  in  a single  run. 


REFERENCES 

Deer,  W.A. , Howie,  R.A. , and  Zussman,  Jr.,  Rock  Forming  Minerals , 
(John  Wiley  6 Sons,  Inc.,  New  York,  1962),  5 Vol . 

Larsen,  E.,  and  Berman,  H.,  Microscopic  Determination  of  the 
Nonopaque  Minerals , (U.S.  Govt.  Print.  Off.,  Wash.  D.C., 

1934) . 
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DESCRIPTIVE  TITLE 


95X95  Factor  Analysis  with  Varimax 
Rotation 


CALLING  NAME 


MESA1  NUCC016 


INSTALLATION  NAME 


Vogelback  Computing  Center , 
Northwestern  University 


AUTHOR ( S ) AND 
AF  F I L I AT  I ON ( S ) 

LANGUAGE 

COMPUTER 

PROGRAM  AVAILABILITY 

CONTACT 


Vogelback  Computing  Center, 

Northwestern  University 

CDC  FORTRAN  IV 
CDC  6400 

Decks  and  listings  presently  available 

Lorrain  Borman,  EIN  Technical  Represent- 
ative, Vogelback  Computing  Center,  North 
western  University,  2129  Sheridan  Road 
Evanston,  111.  60201 
Tel.:  (312)  492-3682 


FUNCTIONAL  ABSTRACT 

MESAl  can  correlate,  factor,  and  rotate  a maximum  of  95  variables. 
The  maximum  sample  size  that  can  be  used  with  the  program  is 
32  768  observations.  Sample  size  should  be  larger  than  number  or 

variables . 


MESAl  is  composed  of  three  parts:  a main  program,  an  eigenvalue 

subroutine,  and  a varimax-rotation  subroutine.  The  eigenvalues 
are  calculated  by  a modified  Jacobian  method  that  closely  paral- 
lels the  routine  given  by  Greenstadt  in  the  Ralston  and  VVilf  vol- 
The  varimax  subroutine  is  from  BIMD17  package  and  is  based 


on6 the  Kaiser*  algorithm^ ~ The  method  of  principal:components 
orthogonal  rotation  is  used. 


All  of  the  output  of  the  program  if  in  the  form  of  naturally  ar- 
ranged tables.  The  variables  in  the  tables  can  be  labeled  by 
name  as  well  as  by  number.  The  output  of  the  program  can  include 

means , standard  deviations,  the  third  and  fourth  moments  of 

each  variable 

— the  standard  errors  of  each  of  the  above 
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— triangular  matrix  of  product  moment  correlation  coefficients, 
with  communality  estimates  in  the  main  diagonal 

— a table  of  positive  eigenvalues,  with  percentages  and  cumulative 
percentages  based  upon  both  the  total  variance  of  the  matrix  and 
r the  variance  accounted  for  by  the  factors  to  oe  rotated 

b — matrix  of  rotated  factors 


— matrix  of  unrotated  factors.  (The  number  of  factors  included  in 
this  and  subsequently  listed  output  is  subject  to  the  restrictions 
explained  in  the  following  section.) 


The  program  has  the  following  options  available,  which  are  deter- 
mined by  Control -Card  entries. 


A.  Input  and  Communality  Options 


The  input  to  the  program  can  be  either  a series  of  N(N  < 32  768) 
observations  of  M variables  each  (M  <_  95)  or  a MXM  correlation 
matrix.  If  the  input  is  in  the  form  of  observations,  the  following 
communality  options  can  be  computed  for  each  variable  X. 


1. 

2. 

3. 


All  l’s 


Squared  multiple  correlation  of  X^  with  the  remaining  Xj  , i / j 

Absolute  value  of  the  largest  correlation  of  X^  with  X.,  i / j 

1 


If  a matrix  input  is  used,  only  the  following  options  are  avaiable 
for  communality  estimate  for  variables  X^ 

4.  All  I’s 


5.  Absolute  value  of  largest  correlation  of  X.  with  X. 

1 J 

6.  The  diagonal  element  r..  in  the  data  input  matrix 

No  factor  scores  are  available  with  options  4,  5,  and  6.  In  these 
cases,  Cols.  36—37  of  the  Problem  Card  must  be  blank. 


B.  Rotation  Options 

1.  Rotation  is  optional  and  can  be  suppressed 

2.  If  rotation  is  not  suppressed,  the  following  series  of  condi- 
tions and  options  determines  the  number  of  variables  that  will 
be  rotated.  (These  conditions  also  determine  the  number  of 
factors  included  in  the  factor  matrix.) 

The  following  conditions  always  hold 

a.  A maximum  of  19  factors  can  be  rotated 

b.  Only  factors  with  positive  eigenvalues  can  be  rotated 
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c.  A maximum  of  1001  of  the  communality  of  the  original  matrix 
can  be  accounted  for  by  factors.  (In  practice,  this  condi- 
tion means  that,  if  the  first  k largest  factors  account  for 
1001  of  the  original  variance,  then  no  addition  factors  will 
be  calculated.) 

The  largest  number  of  factors  that  can  be  rotated  is  the  minimum 
of  the  three  values  determined  by  the  above  conditions.  The  number 
of  factors  to  be  rotated  can  be  further  restricted  by  the  following 
options . 

d.  Specification  of  a maximum  number  of  factors 

e.  Specification  of  the  minimum  eigenvalue  to  be  included  among 
rotated  factors.  (This  specification  can  be  a constant,  or 
can  be  evaluated  as  the  absolute  value  of  the  largest  nega- 
tive eigenvalue) 

f.  Specification  of  a minimum /maximum- factor  loading  for  factors 
to  be  included  in  the  rotation.  (In  practice,  this  option 
means  that  it  is  possible  to  exclude  from  rotation  any  fac- 
tors that  have  no  loadings  at  or  above  the  specified  value. 
This  option  should  be  used  with  caution  because  the  program 
will  stop  calculating  factors  at  the  first  factor  that  fails 
this  maximum-factor-loading  criterion.  It  sometimes  happens 
that  a factor  will  fail  this  min/max  test  when  a factor  with 
a smaller  eigenvalue  would  not  fail  it.) 

If  any  of  the  communality  options  d,  e,  or  f are  used,  the  mini- 
mum value,  so  determined,  serves  as  the  limit  on  the  number  factors 
to  be  rotated,  if  that  value  is  less  than  the  value  determined  by 
condition  a,  b,  and  c.  The  options  d,  e,  and  f can  be  suppressed 
by  leaving  the  appropriate  Control-Card  columns  blank. 

REFERENCES 

1.  Greenstadt,  J.,  "The  Determination  of  the  Characteristic 
Roots  of  a Matrix  by  the  Jacobi  Method,"  in  Mathematical 
Methods  for  digital  Computers , Ralston  and  Wilf,  Eds.  (John 
Wiley  § Sons,  Inc.,  New  York,  1959),  Chap.  7. 

2.  Kaiser,  H.F.,  "The  Varimax  Criterion  for  Analytical  Rotation 
in  Factor  Analysis,"  Psychometrika  23 , No.  3 (Sept.  1958). 
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DESCRIPTIVE  TITLE 
CALLING  NAME 


Synagraphic  Computer-Mapping  Program 
SYMAP  5.12 


INSTALLATION  NAME 


AUTHOR ( S ) AND 
AFFILIATION(S) 


LANGUAGE 


Computing  Center, 

The  Florida  State  University 


Howard  T.  Fisher,  Northwestern  Techno- 
logical Institute  (overall  design  and 
mathematical  model) 

Mrs.  O.G.  Benson,  Northwestern  University 
Computing  Center  (programming) 

FORTRAN  IV 


COMPUTER 


PROGRAM  AVAILABILITY 

CONTACT 


Originally  developed  on  IBM  709;  also  on 
IBM  360/40  and  IBM  7094  at  Harvard  Uni- 
versity 

Available  in  EIN  through  The  Florida 
State  University  CDC  6400 

Decks,  listings,  and  documentation  pres- 
ently available  from  The  Florida  State 
University  Computing  Center 

Ray  Soller,  Librarian,  Computing  Center, 
The  Florida  State  University,  Tallahassee, 
Fla.  32306 

Tel.:  (904)  599-3418 


FUNCTIONAL  ABSTRACT 

The  Synagraphic  Computer -Mapping  Program  (SYMAP)  produces  maps 
that  depict  spatially  disposed  quantitative  and  qualitative  infor- 
mation. Raw  data  of  every  kind  (physical,  social,  economic,  etc,) 
may  be  related,  weighted,  and  aggregated  in  a graphic  format  by 
assigning  values  to  the  coordinate  locations  of  data  points  or 
data  zones.  According  to  the  application  and  desired  representa- 
tion of  data,  three  basic  types  of  mapping  procedure  may  be  speci- 
fied:  contour,  conformant,  or  proximal. 

CONTOUR — based  on  the  use  of  contour  lines,  each  of  which  represents 
a value  remaining  constant  throughout  its  length.  The  map  consists 

of  closed  curves  that  connect  all  points  having  the  same  numerical 
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value.  The  value  at  each  of  the  different  levels  of  contour 
(where  a single  contour  level  will  represent  a particular  data 
value)  is  determined  by  the  program,  according  to  the  scale  of 
the  map  and  the  range  of  the  data.  Between  any  two  contour  lines, 
a continuous  variation  is  assumed.  Therefore,  the  use  of  contour 
mapping  should  be  restricted  to  the  representation  of  continuously 
varying  information,  such  as  topography,  rainfall,  or  population 
density. 

CONFORMANT — based  on  the  conformance  to  the  boundaries  of  a data 
zone.  This  type  of  mapping  is  best  suited  to  data  for  which  the 
representation  as  a continuously  varying  surface  is  inappropriate 
owing  to  the  significance  of  physical  limits  or  boundaries.  Each 
predefined  data  zone  is  assigned  one  data  value  and,  depending 
on  its  numeric  class  (range),  one  representative  character  on  the 
map  itself.  Local  variation  within  the  zone  boundaries  will  not 
be  apparent,  but  will,  on  the  average,  be  correct. 

PROXIMAL — based  on  proximity  to  a data  point.  In  appearance,  this 
type  of  map  is  similar  to  the  conformant  map.  However,  point 
information  is  used  here  to  define  the  data  zones.  Each  character 
location  on  the  output  map  is  assigned  the  value  of  the  nearest 
data  point,  using  nearest-neighbor  techniques.  Boundaries  are 
then  assumed  along  the  lines  where  these  values  change.  Then  the 
mapping  is  carried  out  as  in  the  conformant  type. 


REFERENCES 

Robertson,  J.  C. , MThe  SYMAP  Programme  for  Computer  Mapping,” 

Cartographic  108-113  (Dec.  1967);  taken  from  a report  of  the 
Select  Committee  on  the  Ordinance  Survey  of  Scotland. 

Fisher,  M. , ”The  Laboratory  for  Computer  Graphics,"  Harvard  Univ. 
Grad.  School  Design  Suppl.  (Summer  1967). 

Shepard,  D. , "A  Two-Dimensional  Interpolation  Function  for  Irreg- 
ularly Spaced  Data,"  Harvard  Univ.  Grad.  School  Design  Lab. 
Computer  Graphics  (Feb.  1968);  available  from  the  Computing 
Center,  The  Florida  State  University.  Deals  with  the  subject 
of  analyzing  irregularly  spaced  data  derived  from  a continu- 
ous surface.  A method  is  developed  for  reconstructing  the 
surface  from  the  sampled  data.  This  method  is  the  main  de- 
vice used  to  generate  the  maps  produced  by  SYMAP. 
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DESCRIPTIVE  TITLE 
CALLING  NAME 


INSTALLATION  NAME 


AUTHOR ( S ) AND 
AFFILIATION(S) 


LANGUAGE 
COMPUTER 
PROGRAM  AVAILABILITY 

CONTACT 


Program  for  Analysis  of  Linear  Systems 
PALS 

Vogelback  Computing  Center, 

Northwestern  University 

Dr.  James  Van  Ness 

Electrical  Engineering  Department, 

Northwestern  University 

CDC  FORTRAN  IV 

CDC  6400 

Decks  and  listings  presently  available 

Lorraine  Borman,  EIN  Technical  Represen- 
tative, Vogelback  Computing  Center,  North 
western  University.  2129  Sheridan  Road, 
Evanston,  111.  60201 
Tel.:  (312)  492-3682 


FUNCTIONAL  ABSTRACT 

PALS  is  actually  a series  of  subroutines  combined  into  one  large 
main  program  for  (1) forming  the  differential  equations  of  a linear 
system  in  matrix  form,  (2)finding  the  eigenvalues  of  the  coeffi- 
cient matrix  of  the  differential  equations,  and  then  (3)either  com- 
puting the  loci  of  the  eigenvalues  as  individual  or  groups  of  par- 
ameters are  varied,  finding  the  eigenvectors  of  the  coefficient 
matrix,  or  finding  the  sensitivities  of  the  eigenvalues  to  the  par- 
ameters of  the  system. 

Although  PALS  was  developed  initially  to  study  the  load- frequency 
control  of  a large  power  system,  it  is  presently  written  in  a 
general  form  to  make  it  applicable  to  many  types  of  systems.  The 
system  to  be  studied  may  be  described  in  terms  of  a block  diagram 
or  by  sets  of  equations.  The  method  of  forming  the  coefficient 
matrix  of  the  differential  equations  from  this  general  input  is 
described  in  Ref.  1.  The  only  restriction  is  that  the  system  must 
be  representable  by  a set  of  linear  differential  equations  with 
constant  coefficients.  Many  nonlinear  systems,  such  as  the  power 
system,  can  be  studied  for  small  deviations  about  an  operating, 
point  by  linearizing  the  system  of  equations  about  that  operating 
point . 
continued 
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The  accuracy  of  PALS  is  dependent  on  the  accuracy  of  the  method 
used  to  find  the  eigenvalues  and  the  eigenvectors  of  the  coeffi- 
cient matrix  of  the  differential  equations.  Fortunately,  the  meth- 
ods that  have  been  chosen  have  proven  to  be  very  satisfactory.  The 
QR  transform  developed  by  Francis2  is  used  to  find  the  eigenvalues 
and  is  described  in  Ref.  1.  The  eigenvectors  are  found  by  an  in- 
verse-iteration  method  based  on  a method  described  by  Wilkinson. 
After  finding  the  eigenvectors,  the  program  corrects  the  value 
found  for  the  eigenvalues  by  using  the  Rayleigh  quotient.  The 
change  in  the  eigenvalues  is  insignificant  in  most  cases,  but  in 
the  few  where  the  accuracy  of  the  QR  transform  is  poor2  the  error 
is  corrected  at  this  step.  The  inverse- iteration  method  and  the 
Rayleigh  quotient  also  are  described  in  Ref.  1. 

PALS  provides  two  methods  of  studying  the  effect  of  parameter  chang- 
es on  the  system  eigenvalues.  The  first  is  essentially  the  well- 
known  root -loci  approach*  Any  of  the  parameters  in  the  system  may 
be  incremented  through  a series  of  steps,  and  the  resulting  change 
in  the  eigenvalues  will  be  plotted  on  a complex  plane.  The  second 
method  finds  the  sensitivities  of  specified  eigenvalues  to  the  par- 
ameter (the  derivatives  of  the  eigenvalues  to  individual  or  groups 
of  parameters).  The  sensitivity  method  thus  gives  the  slope  of  the 
eigenvalue  locus  at  a given  point.  It  has  the  advantage  of  enab- 
ling the  user  to  determine  quickly  which  parameters  are  important 
in  a given  situation.  However,  the  complete  locus  of  the  eigenval- 
ue is  needed  to  determine  the  effect  of  the  parameter  over  any  range 
of  variation.  The  eigenvalue  locus  is  found  by  actually  increment- 
ing the  parameters , whereas  the  sensitivity  is  found  by  using  the 
method  described  in  Ref.  1. 

Two  versions  of  PALS  are  currently  being  maintained  on  the  CDC  6400 
computer.  PALS1  is  dimensioned  for  systems  up  to  the  500th  order; 
PALS 2 is  a simpler  version  for  smaller  systems,  usually  less  than 
100th  order.  The  actual  limits  on  each  of  these  p.rograms  are  given 
in  Ref.  1. 

REFERENCES 

1.  Van  Ness,  J.E.,  MPALS — A Program  for  Analyzing  Linear  Systems,” 
Northwestern  Univ.  Dept.  Elec.  Eng.  (Mar.  1969).  Available 
from  EIN  for  the  cost  of  duplication  and  mailing. 

2.  Francis,  J.G.F.,  ’’The  QR  Transformation,”  Computer  J.  4,  265- 
271  (Oct.  1961);  5,  332-345  (Jan.  1962). 

3.  Wilkinson,  J.H.,  The  Algebraic  Eigenvalue  Problem  (Oxford  Uni- 
versity Press,  London,  1965). 
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DESCRIPTIVE  TITLE 
CALLING  NAME 


Synagraphic  Mapping 
SYMAP 


INSTALLATION  NAME 


\ 

0 AUTHOR(S)  AND 

AFFILIATION(S) 


LANGUAGE 


The  Pennsylvania  State  University  Compu- 
tation Center 

Laboratory  for  Computer  Graphics 
Harvard  University  Graduate  School  of 
Design 

Adapted  by 

Larry  Rich 
Jeffrey  Simon 
Larry  Sinkey 

Department  of  Architectural  Engineering, 
The  Pennsylvania  State  University 

FORTRAN  IV 


COMPUTER  IBM  System  360/67 

PROGRAM  AVAILABILITY  Decks,  listings,  and  documentation  pres- 
ently available 

CONTACT  Dr.  Daniel  Bernitt,  EIN  Technical  Repre- 

sentative, 105  Computer  Building,  The 
Pennsylvania  State  University,  University 
Park,  Pa.  16802 
Tel.:  (814)  865-9527 

FUNCTIONAL  ABSTRACT 

The  Synagraphic  Mapping  program  (SYMAP)  produces  maps  that  depict 
spatially  disposed  quantitative  and  qualitative  information.  Raw 
data  of  every  kind  (physical,  social,  economic,  etc.)  may  be  re- 
lated, weighted,  and  aggregated  in  a graphic  format  by  assigning 
values  to  the  coordinate  locations  of  data  points  or  data  zones. 
According  to  the  application  and  desired  representation  of  data, 
three  basic  types  of  mapping  procedure  may  be  specified:  contour, 

conformant,  or  proximal. 


CONTOUR 

— based  on  the  use  of  contour  lines,  each  of  which  represents  a 
value  remaining  constant  throughout  its  length.  The  map  consists 
of  closed  curves  that  connect  all  points  having  the  same  numeri- 
cal value.  The  value  at  each  of  the  different  levels  of  contour 
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(where  a single  contour  level  will  represent  a particular  data 
value)  is  determined  by  the  program,  according  to  the  scale  of 
the  map  and  the  range  of  the  data.  Between  any  two  contour  lines, 
a continuous  variation  is  assumed.  Therefore,  the  use  of  contour 
mapping  should  be  restricted  to  the  representation  of  continuous- 
ly varying  information,  such  as  topography,  rainfall,  or  popula- 
tion density. 

CONFORMANT 

— based  on  the  conformance  to  the  boundaries  of  a data  zone.  This 
type  of  mapping  is  best  suited  to  data  for  which  the  representa- 
tion as  a continuously  varying  surface  is  inappropriate  owing  to 
the  significance  of  areal  limits  or  boundaries.  Each  predefined 
data  zone  is  assigned  one  data  value  and,  depending  on  its  numer- 
ic class  (range),  one  representative  character  on  the  map  itself. 
Local  variation  within  the  zone  boundaries  will  not  be  apparent, 
but  will,  on  the  average,  be  correct. 

PROXIMAL 

— based  on  proximity  to  a data  point.  In  appearance,  this  type 
of  map  is  similar  to  the  conformant  map.  However,  point  informa- 
tion is  used  here  to  define  the  data  zones.  Each  character  loca- 
tion on  the  output  map  is  assigned  the  value  of  the  nearest  data 
point,  using  nearest-neighbor  techniques.  Boundaries  are  then  as- 
sumed along  the  lines  where  these  values  change.  Then,  the  map- 
ping is  carried  out  as  in  the  conformant  type. 


While  the  contour  type  of  map  is  mose  often  used  and  the  easiest 
to  produce,  the  conformant  and  proximal  maps  are  often  more  help- 
ful in  the  "soft"  disciplines.  Output  is  in  the  form  of  printed 
pages  that,  if  the  total  map  size  exceeds  the  width  of  the  comput- 
er printed  page  (13  in.),  may  easily  be  glued  or  pasted  together 
to  form  a continuous  map.  Also  included  in  the  output  is  a histo- 
gram showing  frequencies  for  given  data  levels,  plus  several  op- 
tional features. 


REFERENCES 

Robertson,  J.C.,  "The  SYMAP  Programme  for  Computer  Mapping,"  Car- 
tographic 108—113  (Dec.  1967) ; taken  from  a report  of  the  Select 
Committee  on  the  Ordinance  Survey  of  Scotland.  x 

Fisher,  M. , "The  Laboratory  for  Computer  Graphics,"  Harvard  Univ. 

Grad.  School  Design  Suppl.  (summer  1967). 
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Shepard,  D. , "A  Two-Dimensional  Interpolation  Function  for  Irregu 
larly  Spaced  Data,"  Harvard  Univ.  Grad.  School  Design  Lab.  Comput 
er  Graphics  (Feb.  1968);  available  from  the  EIN  Office  for  the 
cost  of  duplication  and  mailing.  Deals  with  the  subject  of  analy 
ing  irregularly  spaced  data  derived  from  a continuous  surface.  A 
method  is  developed  for  reconstructing  the  surface  from  the  sam- 
pled data.  This  method  is  the  main  device  used  to  generate  the 
maps  produced  by  SYMAP. 
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DESCRIPTIVE  TITLE  BEEF  Mathematical  Subroutine 


CALLING  NAME  BEEFM 


INSTALLATION  NAME 


AUTHOR(S)  AND 
AFFILIATION(S) 


LANGUAGE 


University  of  Notre  Dame 
Computation  Center 

UNIVAC  Division  of  Sperry  Rand  Corporation 
Westinghouse  Electric  Corporation 
Baltimore  Defense  and  Space  Center 
Boeing  Corporation 

FORTRAN  IV  and  SLEUTH  II 


COMPUTER  UNIVAC  1107 

PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 

CONTACT  Mrs.  Elizabeth  Hutcheson,  Computer 

Center,  University  of  Notre  Dame, 

Notre  Dame,  Ind.  46556 
Tel.:  (219)  283-7784 

FUNCTIONAL  ABSTRACT 

The  BEEF  mathematical  library  is  a set  of  subroutines  supplied 
by  UNIVAC  to  "enhance  FORTRAN'S  abilities  as  a scientific 
processor."  This  enrichment  is  in  the  form  of  subroutines 
for  the  evaluation  of  mathematical  functions,  matrix  arithmetic, 
and  other  standard  engineering  requirements. 

See  the  User  Instructions  for  further  information  on  BEEFM. 


REFERENCE 

UNIVAC  1107  BEEF  Math  Routines  Manual  (UP-3984),  UNIVAC  Division 
of  Sperry  Rand  Corporation,  (New  York,  N.Y.,  March  1965). 
Available  through  the  UNIVAC  1107  Librarian,  Systems  Prog. 
Library  Services,  UNIVAC  Div.  of  Sperry  Rand,  Sperry  Rand 
Bldg.,  New  York,  N.Y.  10019. 
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DESCRIPTIVE  TITLE 
CALLING  NAME 


Simulation  Package  for  University  Research 
and  Training 

SPURT 


INSTALLATION  NAME 


AUTHOR(S)  AND 
AFFILIATION(S) 


LANGUAGE 


Vogelback  Computing  Center 
Northwestern  University 

Gustave  J.  Rath 

Department  of  Industrial  Engineering  and 
Management  Sciences 

Martin  Goldberg 
Leonard  Weiner 

Northwestern  University 
CDC  FORTRAN  IV 


COMPUTER  CDC  6400 


PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 

CONTACT  Lorraine  Borman,  EIN  Technical  Represent- 
ative, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road, 
Evanston,  111.  60201 
Tel.:  (312)  492-3682 

FUNCTIONAL  ABSTRACT 

» 

SPURT  is  a comprehensive  package  of  USASI  Standard  FORTRAN  rou- 
tines that  are  designed  for  use  in  simulation  modelling.  These 
useful  routines,  ranging  from  simple  to  complex,  enable  the  aver- 
age FORTRAN  programmer  to  employ  simulation  techniques  without 
having  to  learn  the  semantic  and  syntactic  rules  of  a new  pro- 
gramming language . 

The  SPURT  package  is  made  up  of  six  main  parts. 

I.  CLOCK  Generation — SPURT1 

II.  Stochastic  Generators — SPURT2 

III.  Statistical  Computations — SPURTS 

IV.  Analog  Simulators — SPURT4 

V.  List-Processing  and  Queue-Manipulation  SPURTS 

VI.  Matrix  and  Graphical  Output — SPURTS 
continued 
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The  following  is  a listing  and  brief  discussion  of  the  various  sub- 
routines contained  in  each  of  the  six  SPURT  parts. 


CLOCK  Generation — SPURT1  : to  implement  discrete- time  simulation 

models;  to  cause  events  to  occur  in  the  proper  time  sequence 

The  CLOCK  subroutine  consists  basically  of  two  lists: 

Master  Time  List — contains  events  scheduled  to  happen  in  the 
future 

Master  Time  Queue — contains  events  that  could  not  take  place 
at  the  time  when  they  were  scheduled  to  and,  therefore,  have 
been  rescheduled;  i.e.,  they  have  been  blocked  and  are  wait- 
ing in  a queue. 

Events  can  be  stored  on  either  list. 

CLOCK  recognizes  two  basic  kinds  of  events: 

Exogenous — those  that  are  external  to  the  user’s  routine; 
these  are  read  from  Data  Cards  by  the  CLOCK 

Endogenous — those  that  are  internal  to  the  user’s  routine; 
these  are  generated  dynamically  and  then  are  maintained  by 
the  CLOCK 


Stochastic  Generators — SPURT2:  - to  generate  samples  from  various 
probability  distributions  and  to  calculate  sample  values 


Subroutine 

ST0GN1 

STOGN2 

UNIFRM 

RAND IN 

NORMAL 

NEGEXP 

POISSN 


Usage 

Permits  sampling  from  a discrete  empirical  probabil- 
ity distribution  defined  by  the  user 

Enables  the  user  to  approximate  a continuous  distri- 
bution by  means  of  a piecewise  linear  distribution 

Permits  the  user  to  sample  real  values  from  a uniform 
distribution  in  a defined  interval 

Provides  a uniform  distribution  of  integers  in  a de- 
fined interval 

Allows  the  user  to  obtain  a random  sample  from  a nor- 
mal distribution  with  given  mean  and  standard  deviation 

Permits  the  user  to  obtain  a random  sample  from  the 
negative  exponential  distribution 

Provides  the  user  with  a random  sample  from  the  Poisson 
distribution 
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ERLANG  Provides  a random  sample  from  the  Erlang  distribution 

DISCRT  Permits  sampling  from  a step  function  describing  a 

discrete  cumulative  distribution  of  integer  values 

LINEAR  Provides  the  user  with  a random  sample  from  a cumula- 

tive distribution  that  is  obtained  by  linear  interpo- 
lation in  a nonequidistant  table  of  real  values 

DRAW  Provides  a boolean  value  of  TRUE  or  FALSE 

RANPER  Generates  a uniformly  distributed,  random  permutation 

of  the  integers  1,  2,  •••,  M 


Statistical  Computations — SPURT3 : to  calculate  statistical  param- 

eters and  histograms  of  data  arrays 


Subroutine 

STIX1 

STIX2 

STIX3 

STIX4 


STIX5 


STIX6 


STIX7 


Usage 

Three  interrelated  subroutines  to  accumulate  and  ptint 
out  a frequency  table  and  to  produce  a CalComp  plot  of 
a normalized  histogram  of  the  table 

Evaluates  the  mean,  standard  deviation,  maximum  value, 
and  minimum  value  of  an  array  of  real  numbers 

Evaluates  the  correlation  coefficient  between  two 
arrays  of  real  numbers 

Ranks  an  array  of  real  numbers  and  produces  the  me- 
dian and  range  of  the  data  within  the  array 

Produces  a statistical  description  of  the  data  found 
in  an  array,  including  the  sample  size,  mean,  stand- 
ard deviation,  standard  error,  minimum  and  maximum 
values,  range,  and  a printed  histogram  plot 


Analog  Simulators — SPURT4:  to  enable  the  simulation  of  analog- 

computer  problems  on  a digital  computer 

Subroutine  Usage 

ANALOG  These  two  subroutines  make  it  possible  to  obtain 

SECND  output  similar  to  a hybrid  computer 
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List-Processing  and  Queue-Manipulation — SPURT5 : lists  are  mXn  ar- 

rays; entries  in  lists  are  mXl  arrays. 

* 

Usage 

Adds  an  entry  at  the  bottom  of  the  list;  it  can  be 
removed  only  after  all  the  elements  presently  on  the 
list  are  gone  (builds  first-in  last-out  list) 

Adds  an  entry  at  the  top  of  the  list;  it  will  be. 
removed  before  any  other  entry  presently  on  the  list 
(builds  last-in  first-out  list) 

Removes  the  top  (or  first)  entry  from  a list 

Destroys  the  contents  of  a list 

Prints  the  contents  of  a list 

Additional  subroutines  in  SPURT 5 provide  the  capability  to  rank 
lists  and  to  delete  or  to-insert  entries  into  lists. 


Subroutine 

ADFIFO 

ADLIFO 

REMOVE 

PURGE 

DISPL 


Matrix  and  Graphical  Output — SPURT6:  output  is  facilitated  through 

printing  and  graphical  output 


Subroutine 

OUT 

NSOUT 

GRAPH 

REFERENCES 


Usage 

Prints  out  a square  matrix  with  column  and  row  head 
ings 

Prints  out  a nonsquare  matrix  with  column  and  row 
headings 

Produces  two-dimensional  graphs  of  plots,  using  a 
CalComp  plotter 


1.  Rath,  G.J.,  "Description  of  the  Simulation  Package  for  Univer- 
sity Research  and  Teaching,"  Northwestern  Univ.  Vogelback  Comput- 
ing Ctr. , SPURT,  Rev.  E (1968;  unpublished). 
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DESCRIPTIVE  TITLE 
CALLING  NAME 


Synagraphic  Mapping  Program 
SYMAP 


INSTALLATION  NAME 


Washington  University 
Computing  Facilities 


AUTHOR ( S ) AND 
AFFI L I ATI0N ( S ) 


Harvard  University  Graduate  School  of 
Design 


LANGUAGE 


FORTRAN  IV 


COMPUTER 
PROGRAM  AVAILABILITY 


IBM  360/50 


Proprietary;  available  for  use  but  not 
distribution 


CONTACT 


Dr.  Charles  Drebes , Manager,  Scientific 
Data  Processing,  Computing  Facilities, 
Box  1098,  Washington  University, 

St.  Louis,  Mo.  63130 

Tel.:  (314)  863-0100  ext.  3141 


FUNCTIONAL  ABSTRACT 


SYMAP  is  a computer  program  designed  to  allow  city  planners, 
geographers  and  others  to  produce  low  cost  graphic  displays 
of  spatial  patterns  using  standard  computer  line  printers,  by 
producing  maps  which  graphically  depict  spatially  disposed 
quantitative  and  qualitative  information.  It  is  suited  to 
a broad  range  of  applications,  and  is  provided  with  numerous 
options  to  meet  widely  varying  requirements.  Raw  data  of  every 
kind  (physical,  social,  economic,  etc.)  when  given  to  the 
computer  may  be  related,  manipulated,  weighted,  and  aggregated 
in  any  manner  desired.  By  assigning  values  to  the  coordinate 
locations  of  data  points  or  data  zones,  one  or  more  of  three 
types  of  map  may  be  produced,  as  specified  by  the  user:  conformant 
(choropleth) , contour,  and  proximal.  Potential  applications 
are  independent  of  the  scale  at  which  one  wishes  to  display 
data.  Studies  (at  other  universities)  have  included  a living 
cell,  land  parcels,  blocks,  tracts,  towns,  states,  and  continents. 
In  each  case,  a common  factor  was  the  spatial  distribution  of 
a variable  and  a need  to  display  the  patterns  associated  with 
this  distribution. 


REFERENCES 


Reference  Manual  for  Synagraphic  Computer  Mapping — "SYMAP" 
(Cambridge,  Mass.:  Harvard  Univ.  Grad.  Sch.  of  Design, 

Comp.  Graph.  Lab.). 
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DESCRIPTIVE  TITLE  Continuous  System  Modeling  Program 


o 

o 

o 


CALLING  NAME  CSMP 


INSTALLATION  NAME  Washington  University 

Computing  Facilities 

AUTHOR(S)  AND  IBM  Application  Program 

AFFILIATION(S) 


/ 


LANGUAGE  CSMP  imbedded  in  FORTRAN 


COMPUTER  IBM  360/50 

PROGRAM  AVAILABILITY  Proprietary;  available  for  use  but  not 

for  distribution. 

CONTACT  Dr.  C.B.  Drebes,  Mgr.,  Scientific 

Data  Processing,  Computing  Facilities, 
Box  1098,  Washington  University, 

St.  Louis,  Mo.  63130 

Tel.:  (314)  863-0100  ext.  3141 


FUNCTIONAL  ABSTRACT 

CSMP  performs  a simulation  of  a continuous  system,  obtaining 
solutions  to  problems  expressed  in  the  form  of  systems  of  dif- 
ferential equations  or  analog  block  diagrams.  Typical  applica- 
tions might  be  a control  engineer’s  study  of  the  effectiveness 
of  various  control  system  designs,  or  a study  of  a cardiovascular 
system  model . 


CSMP  provides  a basic  set  of  functional  blocks  with  which  the 
components  of  a continuous  system  may  be  represented,  and  it 
accepts  application-oriented  statements  for  defining  the  con- 
nections between  these  functional  blocks.  It  also  accepts 
FORTRAN  IV  statements  which  can  be  used  to  handle  non-linear 
and  time-variant  problems.  Input  and  output  are  facilitated 
by  means  of  user-oriented  control  statements. 

REFERENCES 

Sy8tem/360  Continuous  System  Modeling  Program  ( 360A-CX-16X) 
User's  Manual  (IBM  Manual  GH20- 0367- 3) , (White  Plains, 
N.Y.:  IBM  Corp.  Tech.  Pub.  Depart.,  1968). 
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System/360  Continuous  System  Modeling  Program  ( 360A-CX-16X) 
Operator's  Manual  (IBM  Manual  H20-0368),  (White  Plains, 
N.Y.  : IBM  Corp.  Tech.  Pub.  Depart.,  1968). 

System/ 36 0 Continuous  System  Modeling  Program  ( 360A-CX-1 6X) 
Application  Description  (IBM  Manual  GH20- 024Q- 2) , (White 
Plains,  N.Y. : IBM  Corp.  Tech.  Pub.  Depart.,  1968). 
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DESCRIPTIVE  TITLE 


O’Neill  Concordance  Package 


CALLING  NAMES 


CONTEXT,  CONCORD 


INSTALLATION  NAME 


Computing  Center 

The  Florida  State  University 


AUTHOR  (S)  AND  Julia  C ^Lawson 

AFFILIATION(S)  Computing  Center 

The  Florida  State  University 


LANGUAGE 
COMPUTER 
PROGRAM  AVAILABILITY 


CONTACT 


CDC  FORTRAN  IV:  Main  Programs 

CDC  Assembly  Language  (ASCENT) : Subroutines 

CDC  6400:  Concordance  Preparation 

IBM  1401:  Card-to-Tape  Input  and  Sorting 

Program  decks  and  documentation  are 
presently  available  through  the  CDC  users 
group  (6400) 

Special  cases  will  be  considered  by  The 
Florida  State  University  Computing  Center 
Staff 


Dr.  E.P.  Miles  Jr.,  Director  Computing 
Center,  The  Florida  State  University, 
Tallahassee,  Fla.  32306 
Tel.:  (904)  599-3418 


FUNCTIONAL  ABSTRACT 

The  O’Neill  Concordance  Package  has  been  developed  to  prepare  a 
concordance  to  the  plays  of  Eugene  O’Neill.  It  consists  of  two 
related  programs  called  CONTEXT  and  CONCORD. 


CONTEXT  operates  on  text  that  has  been  keypunched  in  a relatively 
free  format  on  cards.  The  text  is  edited  for  spacing  and  for  cer- 
tain common  keypunching  errors  and  is  broken  into  units  called 
QontextQ , which  are  usually  short  complete  sentences  or  substan- 
tial clauses  or  phrases  ending  with  a comma  or  other  punctuation. 
The  contexts,  which  are  the  input  for  CONCORD,  are  then  printed 
for  visual  inspection.  Occasionally,  a context  will  contain  no 
punctuation  or  may  be  meaningless  because  of  the  mechanical  rules 
used.  For  example,  the  abbreviation  A.F.  of  L.  will  produce  three 
separate  contexts.  Such  occurrences  may  be  corrected  by  preparing 
change  data  for  the  CONCORD  program. 
continued 


( 

6/69 

ERIC 


1 


000  0038 


000  0038 


EDUCATIONAL  INFORMATION  NETWORK 


EDUCOM 


000  0031 


CONCORD  operates  on  the  contexts  produced  earlier,  updating  these 
data  according  to  changes  resulting  from  a visual  inspection. 
Words  that  are  in  a user-specified  dictionary  are  then. eliminated. 
Each  remaining  word  is  then  written  on  magnetic  tape  with  its  as- 
sociated context,  location  in  the  text,  and  serial  numbers. 

Finally,  the  words  are  sorted  into  alphabetic  order  and  merged  so 
that  all  contexts  for  a given  word  are  grouped  together.  The  re- 
sulting concordance  is  printed  on  standard  continuous -form  paper 
suitable  for  photographic  reproduction. 
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DESCRIPTIVE  TITLE  Key  Grapheme  in  Context 


CALLING  NAME  KGIC 


INSTALLATION  NAME 

AUTHOR ( S ) AND 
AFFIL I ATI0N (S ) 

LANGUAGE 

COMPUTER 


Washington  University 
Computing  Facilities 

Joel  Achtenberg 
Computing  Facilities 
Washington  University 

PL/ 1 

S/360  under  OS 


PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 

CONTACT  J.  Philip  Miller,  Computing  Facilities, 
Washington  University,  St.  Louis, 

Mo.  63130 

Tel.:  (314)  863-0100  ext.  4041 

FUNCTIONAL  ABSTRACT 

The  KGIC  program  was  written  to  facilitate  the  analysis  of  the 
environmental  distribution  of  graphic  characters.  It  produces 
a KWIC-like  listing  of  all  occurrences  of  a given  grapheme  along 
with  the  graphic  environment  in  which  each  instance  appeared. 

The  listing  may  be  sorted  either  forward  or  backward  from  the 
key  grapheme  to  facilitate  inspection.  Provision  is  made  for 
specification  by  the  user  of  special  alphabets  for  foreign 
languages  or  for  phonemic  transcriptions. 


If  any  word  appears  more  than  once  in  the  data  to  be  processed, 
only  one  set  or  records  will  be  produced  for  that  word.  A 
counter  will  be  increased  and  the  frequency  of  occurrence  printed 
in  both  the  alphabetical  listing  and  in  the  KGIC  listing.  The 
alpha  listing  thus  will  contain  a complete  frequency  count  of 
the  corpus  under  consideration. 


It  should  be  noted  that  whenever  the  user  can  attribute  phonetic 
or  phonemic  status  to  individual  graphemes,  the  KGIC  listing 
provides  correspondingly  significant  information  about  phonetic 
and/or  phonemic  environments. 
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The  program  produces  the  items  listed  below  as  output. 

1.  an  alphabetical  listing  of  all  words  processed  by  the  K1IC 
program,  along  with  their  absolute  and  relative  frequencies 
of  occurrence, 

2.  the  KGIC  listing  itself  grouped  by  alphabetical  character, 
with  the  absolute  frequency  of  occurrence  given  for  each 
unique  occurrence,  and  the  total  number  of  occurrences  j 
and  the  total  number  of  unique  occurrences  given  for  each 
character , 

3.  a summary  table  containing  the  absolute  and  relative  fre- 
quencies of  occurrence  for  both  the  total  number  of  occur- 
rences and  for  the  total  of  unique  occurences , 

4.  optionally,  a horizontal  bar  graph  of  the  relative  fre- 
quencies of  all  occurrences  of  each  grapheme, 

5.  a number  of  summary  statistics,  i.e., 

a)  total  number  of  words  processed,  i.e.,  tokens 

b)  average  length  of  word 

c)  total  number  of  unique  words,  i.e.,  types 

d)  the  type/token  ratio 

e)  total  number  of  characters  processed 

f)  total  number  of  unique  occurrences  of  all  characters 

6.  a statement  of  all  program  options  used  in  a particular 
run,  and  a complete  listing  of  the  EMICTT,  defining  the 
alphabet  in  use  for  that  run. 
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DESCRIPTIVE  TITLE 
CALLING  NAME 


Inquirer  II  System  for  Content 
Analysis 

I/II 


INSTALLATION  NAME 


AUTHOR(S)  AND 
A F F I L I AT  I ON ( S ) 


LANGUAGE 


Washington  University 
Computing  Facilities 

J.  Philip  Miller 
Washington  University 
Computing  Facilities 

PL/ 1 


COMPUTER  S/360  under  OS 


PROGRAM  AVAILABILITY 


CONTACT 

( 

f. 

V 


Source  listings  and  complete  documenta- 
tion available  from  Documentation 
Librarian,  Computing  Facilities,  Box 
1152,  Washington  University,  St. 

Louis,  Mo.  63130 

J.  Philip  Miller,  Computing  Facilities, 
Box  1152,  Washington  University, 

St.  Louis,  Mo.  63130 

Tel.:  (314)  863-0100  ext.  4041 


FUNCTIONAL  ABSTRACT 

The  Inquirer  II  is  a set  of  computer  programs  comparable  to, 
but  more  flexible  than,  its  predecessor,  the  General  Inquirer, 
developed  by  Stone  and  his  colleagues  at  Harvard.  The  original 
version  of  the  General  Inquirer  System  was  designed  for  prob- 
lems encountered  in  the  content  analysis  of  textual  and  verbal 
data.  The  General  Inquirer  was  implemented  for  the  IBM  7090- 
7094  computer  along  with  the  IBM  1401  computer.  A later 
version  of  the  General  Inquirer  was  designed  by  Psathas  and 
Miller  to  be  used  only  with  an  IBM  1401  computer  with  an  IBM 
1311  disk  drive.  Stone  originally  described  the  General  In- 
quirer as  Ma  set  of  computer  programs  to  (a)  identify,  sys- 
tematically within  text,  instances  of  words  and  phrases  that 
belong  to  categories  specified  by  the  investigator;  (b)  count 
occurrences  and  specify  co-occurrences  of  these  categories; 

(c)  print  and  graph  tabulations;  (d)  perform  statistical  tests; 
(e)  sort  and  regroup  sentences  according  to  whether  they  con- 
tain instances  of  a particular  category  of  combination  of  cate- 
gories." The  Inquirer  II  contains  these  capabilities  and  also 
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allows  for  more  elaborate  analysis  of  the  data.  The  I / I I is 
able  to  make  more  elaborate  contextual  searches  of  the  data 
and  provide  more  options  to  the  potential  users.  These  options 
are  described  in  detail  in  the  Inquirer  II  Programmer's  Guide. 

Content  analysis  may  be  defined  as  a research  technique  which 
includes  a systematic  identification  of  theoretically  relevant 
constructs  in  textual  data.  Content  analysis  is  usually  per- 
formed so  that  inferences  can  be  made  about  the  source  or 
originator  of  the  message,  the  message  itself  or  the  intended 
receiver  of  the  message.  The  investigator  communicates  the 
constructs  and  the  rules  by  which  they  may  be  identified  within 
the  corpus  of  text  by  means  of  dictionary.  This  dictionary 
is  either  one  of  his  own  construction  or  one  which  has  been 
utilized  in  previous  research. 

REFERENCES 

Miller,  J.  Philip,  editor,  Inquirer  II  Programmer's  Guide*  2nd 
Edition,  1970,  Washington  University,  (Available  from 
Documentation  Librarian,  Computing  Facilities,  Box  1152, 
Washington  University,  St.  Louis,  Mo.  for  $5.00) 

Stone,  P.J.,  Dunphy,  D.C.,  Smith,  M.S.,  and  Ogilvie,  D.M. 

The  General  Inquirer:  A Computer  Approach  to  Content 
Analysis , Cambridge,  Mass.,  The  MIT  Press,  1966. 
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DESCRIPTIVE  TITLE 


Information  Retrieval ; S/stem  for  'Creating , 
Maintaining s Indexing,  and  Retrieving  from 
Files  of  Textual  Informat inn. 


CALLING  NAME 


TRIAL  NUCC118 


INSTALLATION  NAME 


Vogelback  Computing  Center, 
No rthw e stern  Un ive r s i ty  ; A A C 


AUTHOR(S)  AND 
AFFILIATION (S) 


Donald  Dillair  *nV!-w-  V ''VvvCAT  vnifi 

Lorraine  Borman,  Vogelback  Computing  Cerv- 
. ter,  Northwester^  ^Univers ity  . Q /A  ■ 
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TRIAL  is  actually  a series  of  six  programs — -TRIAL , .. 

INDEX,  SORTER,  and  riUNT-— which,  respectively,  function  as  the 
Executive  (issuing  calls  to  ither  programs  as  need ^d),  the  Editor 
(processing  now  input  data  and  'updating  the  old) the  Searcher 
(finding  Inst ances  of  given  Key  words) , the*  Selector  (retrieving 
and  indexing  key  words  and  their  contexts) , the  Sorter  (sorting 
the  information  file) , and  the  Printer  (controlling  the  numerous 
output  options)  V V : i -v  i KlEi'i;;,/ iiSv--  A ■ 
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allows  for  more  elaborate  analysis  of  the  data.  The  T/II  is 
able  to  make  more  elaborate  contextual  searches  of  the  data 
and  provide  more  options  to  the  potential  users *■  These  options 
are  described  in  detail  in  the  Inquirer  IX  Vmgyxwmp  's  Guide* 


Content  analysis  may  be  defined  as  a research  technique  which 
includes  a systematic  identification  of  theoretically  relevant 
constructs  in  textual  data . Content  analysis  is  usually  per- 
formed so  that  inferences  can  be  made  about  the  source  or  ■ V C 
originator  of  the  message,  the  message  itself  or  the  intended  y 
receiver  of  the  message . The  investig ator  f conuftunic at es  the 
constructs  and  the  rules  byiydvi^ ''rldehtl^ 
the  corpus  of  te*t  by  tie, 

is  either  one  of  his  own  construction  or  one  which  has  been/;>v;r.v 
utilized  in  previous  research. 
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J.t  is  siot  rconomically  practical  for  individual  educators  and 
so  :ial  scientists  to  develop  their  own  special  pnipose  prograiiiT 
wing  system;  they  must  shave  the  costs  of  system  developments 
oy  exchanging  programs.  General  purpose  systems  like  BXRS 
(with  machine , data , and  application  independent  programming) 
are  ideally  suited  for  free  exchange  among  computer  users . 
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DESCRIPTIVE  TITLE 


Automatic  Interaction  Detector 


CALLING  NAME 
INSTALLATION  NAME 

AUTHOR ( 3 ) AND 
AFFIL I AT  I ON ( S ) 

LANGUAGE 

COMPUTER 

PROGRAM  AVAILABILITY 

CONTACT 


AID  NUCC113 

Vogelback  Computing  Center, 

Northwestern  University 

J.  Sonquist 

The  University  of  Michigan 
CDC  FORTRAN  IV 
CDC  6400 

Decks  and  listings  presently  available 

Lorraine  Borman,  EIN  Technical  Represent 
ative,  Vogelback  Computing  Center,  North 
western  University,  2129  Sheridan  Road 
Evanston,  111.  60201 
Tel.  : (312)  492-3682 


FUNCTIONAL  ABSTRACT 


AID  was  originally  programmed  for  the  IBM  7090  in  the  MAD  lan- 
guage at  The  University  of  Michigan.  A detailed  discussion  of 
the  theory,  methods,  and  control  parameters  of  the  program  are 
contained  in  Ref.  1.  Since  1964,  two  parameters  have  been  added 
to  the  main-parameter  card. 

AID  is  focused  on  a particular  kind  of  data -analysis  problem, 
characteristic  of  many  social -science  research  situations,  in 
which  the  purpose  of  the  analysis  involves  more  than  the  reporting 
of  descriptive  statistics  but  may  not  necessarily  involve  the 
exact  testing  of  specific  hypotheses.  In  this  type  of  situations 
the  problem  is  often  one  of  determining  which  of  the  variables, 
for  which  data  have  been  collected,  are  related  to  the  phenonmenon 
in  question,  under  what  conditions,  and  through  what  intervening 
processes,  with  appropriate  controls  for  spuriousness. 

AID  is  useful  in  studying  the  interrelationships  among  a set  of 
up  to  37  variables.  Regarding  one  of  the  variables  as  a depend- 
ent variable,  the  analysis  employs  a nonsymmetrical  branching 
process,  based  on  variance -analysis  techniques,  to  subdivide  the 
sample  into  a series  of  subgroups  that  maximizes  one's  ability  to 
predict  values  of  the  dependent  variable.  Linearity  and  additivity 


continued 


6/69 


254 


000  0016 


EDUCATIONAL  INFORMATION  NETWORK 


EDUCOM 


000  0016 


assumptions  inherent  in  conventional  mult iple -regress ion  technique 
are  not  required.  AID  will  handle  variables  that  are  only  nominal 
scales,  i.e.,  mere  classifications. 

REFERENCES 

1.  Morgan,  J.N.,  and  Sonquist,  J.A.,  "The  Detection  of  Inter- 
action Effects:  A Report  on  a Computer  Program  for  the 

Selection  of  Optimal  Combinations  of  Explanatory  Variables," 
Univ.  Mich.  Inst.  Soc.  Res.  Survey  Res.  Ctr.  Monograph 
No.  35  (1964);  copies  may  be  obtained  from  the  EIN  office 
f nr  the  cos  L of  duplication  and  mailing* 
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DESCRIPTIVE  TITLE 
CALLING  NAME 


Bio-Medical  Multivariate  Statistical 
Programs 

BMD 


INSTALLATION  NAME  University  of  Notre  Dame 

Computing  Center 


AUTHOR ( S ) AND 
AFFILIATION(S) 


LANGUAGE 
COMPUTER 
PROGRAM  AVAILABILITY 

CONTACT 


FUNCTIONAL  ABSTRACT 


School  of  Medicine 

University  of  California,  Los  Angeles 

UNIVAC  Division  of  Sperry  Rand  Corporation 

College  of  Business  Administration  and 
Computing  Center 
University  of  Notre  Dame 

FORTRAN  IV 

UNIVAC  1107 

Decks  and  listings  presently  available 

Elizabeth  Hutcheson,  EIN  Technical 
Representative,  Computing  Center, 
University  of  Notre  Dame,  Notre  Dame, 

Ind.  46556 

Tel.:  (219)  283-7784 


The  BMD  system  is  a package  of  computer  programs  designed  to 
do  both  basic  data  processing  and  the  subsequent  statistical 
analysis.  The  programs  have  been  prepared  in  an  easy-to-use 
parametric  form  so  that  the  researcher  may  adapt  them  to  a 
wide  variety  of  statistical  problems.  For  further  details 
of  the  package,  see  the  User  Instructions.  The  BMD  is  available 
at  the  University  of  Notre  Dame  in  its  1967  edition. 

REFERENCES 


Dixon,  W.J.  (Ed.),  BMD:  Biomedical  Computer  Programs,  { Univ . 

of  Calif.  Press,  Berkeley,  1967,  1970). 


Univ.  of  Notre  Dame  Computing  Cen'  u BMD  for  the  UNIVAC  1107 , 
(Rough  draft,  1967  ed.  of  BMD).  Available  from  Univ.  of 
Notre  Dame  Computing.  Center,  Notre  Dame,  Ind. 
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DESCRIPTIVE  TITLE 
CALLING  NAME 
INSTALLATION  NAME 

AUTHOR ( S ) AND 
AFFILIATION ( S ) 

LANGUAGE 


Analysis  of  Change-over  Experiments 
ZFE-03,  ZFE-C4 

Office  of  Data  Analysis  Research 
Educational  Testing  Service  (ETS) 

Procedure:  G.  Beall 

formerly  of  Gillette  Razor  Co. 

Program:  V.  Halfmann 

formerly  of  ETS 

FORTRAN 


COMPUTER  IBM  360/65 


PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 

CONTACT  Mr.  Ernest  Anastasio,  Off,  of  Data  Anal. 

Research,  Educational  Testing  Service, 
Rosedale  Road,  Princeton,  N.J.  08540 
Tel.:  (609)  921-9000  ext.  2552 

FUNCTIONAL  ABSTRACT 


The  class  of  designs  covered  by  this  program  is  latin  squares 
or  Youden  rectangles  (incomplete  latin  squares).  These  may  be 
repeated  fully  or  in  part.  The  design  may  be  defective,  i.e., 
certain  whole  rows  may  be  missing,  but  no  allowance  has  been 
made  for  missing  cells,  i.e.,  single  observations. 

The  purpose  of  this  program  is  primarily  to  analyze  the  results 
for  effect  of  treatment  with  allowance  for  carry-over  of  pre- 
ceding treatment.  There  is  also  direct  testing  of  the  signi- 
ficance of  carry-over.  There  is  included  parallel  estimation 
and  testing  of  significance  without  allowance  for  carry-over. 
The  program  is  self-contained  and  does  not  require  any  external 
subroutines,  such  as  might  be  presumed  to  exist  in  one  form  or 
another  at  computation  centers. 


The  program,  as  presently  stored,  allows  analysis  for  designs 
up  to  40  rows  (or  blocks) . This  is  limited  by  the  dimensions 
of  the  data  matrices.  It  could  be  readily  enough  changed  to 
500  or  1000  if  such  an  experiment  were  involved.  The  analysis 
has  been  contrived  so  that  such  change  does  not  increase  the 
size  of  the  matrix  involved  in  eqv^tion  solving. 
continued 
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Expl anati on 

The  basic  equations  are, 

1.  yi;jk  = Vi  + ai  + + Yk  + eijk 

where  yijk  is  ?"hobser^tV°"®f|^d jth8period  Jr*1  U ’ 

effect  oi  th®  ^Jtrtreatmeni  ^ and  extraneous  variability 
column  0 ■;  , the  k trearmen  Y k f.  .t  column  or  period 

eiik  . his  equation  obtains  *°?  ?he  following 

wfoeh  there  has  been  no  conditioning  period,  ror 

periods , 


2. 


'ijkft 


= V * ai  ♦ Sj  + Yk  + «*,  + EijM 


, »U  nf  the  {th  treatment  in  the  preceding  period 

IsT*  For  a conditioned  experiment  Equ.  (2)  obtains  in  all 

columns. 

The  data  actually  considered  are  the  differences  within  rows 
such  as,  . o 

• >i,,T  ■ ■ V ' v V 

(j ' f j > fc'  f k > % t ^ 

These  differences  are  then  set  forth  ins  m^rix  Thus  f°T 
unconditioned  latin  square  for  which  the  first  1 

Design:  (1)  (2)  (4)  (3) 

Result:  4576 

we  may  consider  the  two  differences, 

- ft  - a - + v i - Vo  ~ 6 1 + Bill  “ £1221 

yi  1 1 - yi 22 1 = PI  P2  ' 1 Y2 

y ! 2 2 ! - y,M,  - - 6s  * YI  - Y4  * «.  - «*  + 

Wh’ch  results  in  two  lines  of  the  matrix  as  follows: 
ft,  6,  B 3 B>  Yi  v.  11  X»  64  ReSU— 


£13  4 2 


+ 1 -1 
+ 1 


-1 


+ 1 -1 
+ 1 


-1  +1  -1 


-1 

-2 


Least-squares  .equations  are  s«e  for..  For  instance ^to 

last  equation  is’replaced  by  a condition  equation,  aonHnued 
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The  analysis  without  carry-over  (SANS  DELTA)  is  gotten  by  re- 
placing, temporarily,  all  equations  appropriate  to  6 by 

h = 0 * 

The  analysis  without  treatment  (SANS  GAMMA)  is  obtained  by  the 
temporary  replacement,  ^ = 0 . 

The  residual  variability  is  gotten  in  several  steps.  First  the 
variability  residual  on  3 , y and  6 is 


Secondly,  an  estimate  of  3 is  made  by  finding  from  Equ.  (1)  or 
(2)  the  mean  of  the  values 


Thirdly,  estimates  of  are  made  by  finding  the  mean  of  the 
values  1 


The  residual  variability  as  from  equation  (3)  is  then  further 
and  finally  reduced  by 


Residua, 1 variability  on  the  effects  of  y , rows  and  columns 
only  (SANS  DELTA  § SANS  GAMMA)  is  gotten  by  the  formula  familiar 
in  analysis  of  variance. 


= rim  - w 
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The  test  of  significance  for  treatments  without  allowance  for 
carry-over  is  based  on  residual  variability  SANS  DELTA  less 
residual  variability  SANS  DELTA  § SANS  GAMMA.  The  test  with 
allowance  for  carry-over  is  from  residual  variability  on  FULL 
MATRIX  less  that  on  SANS  GAMMA.  The  test  for  carry-over  is 
from  residual  variability  on  FULL  MATRIX  less  that  on  SANS 
DELTA. 

It  need  only  be  added  that  there  is  incorporated  a test  on 
whether  the  situation  is  underdetermined.  The  program  counts 
the  number  of  different  row  patterns,  multiples  this  number 
by  the  number  of  columns,  and  checks  whether  the  result  exceeds 
the  number  of  independent  parameters  to  be  estimated.  In  the 
case  of  underdetermination,  it  refuses  to  analyze.  A second 
type  of  refusal  arises  if  the  simultaneous  equations  prove 
insoluble,  which  may  arise  if  the  design  is  redundant.  Finally, 
if  there  is  no  residual  freedom,  the  program  will  estimate  the 
parameters  but  declare  F = 0. 
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DESCRIPTIVE  TITLE  Information  Retrieval  Services 
CALLING  NAME 


INSTALLATION  NAME 


AUTHOR ( S ) AND 
A F F I L I AT  I ON ( S ) 

LANGUAGE 

COMPUTER 

PROGRAM  AVAILABILITY 


University  of  Georgia 
Computer  Center 

Information  Science  Group 
University  of  Georgia 

Assembler  Language  § PL/1 

IBM  360/65 

Proprietary;  available  for  use  but 
not  for  distribution 


CONTACT  Miss  Margaret  Park,  Supervisory 

Inform.  Scientist,  Computer  Center, 

The  Univ.  of  Ga. , Athens,  Ga.  30601 
Tel. : (404)  542-3741 

FUNCTIONAL  ABSTRACT 

In  any  endeavor,  scientists  need  to  keep  constantly  abreast  of 
activities  in  their  field  of  interest,  to  be  on  the  lookout 
for  new  ideas,  and  to  maintain  a library  of  useful  references. 
The  proliferation  of  new  scientific  knowledge  is  rapidly  out- 
pacing the  capabilities  of  conventional  information-handling 
and  publishing  techniques.  Scientists  are  now  turning  to 
computer-based  methods  to  help  speed  and  channel  the  flow  of 
information  on  a timely  basis. 

The  Computer  Center  at  the  University  of  Georgia  is  actively 
engaged  in  establishing  an  Information  Center.  Mechanized  data 
bases  from  several  scientific  organizations  are  presently 
available  and  in  use  at  the  Center.  Subject  areas  currently 
represented  are  biology,  biochemistry,  nuclear  science,  and 
chemistry,  including  structural  data  files  for  chemical  com- 
pounds. Other  tape  services  in  fields  such  as  medicine, 
engineering,  physics,  geology,  etc.,  will  be  added  as  interst 
is  expressed  in  these  subject  areas. 

The  Computer  Center's  Information  Sciences  Unit  offers  assis- 
tance in  creating  search  profiles  and  current  awareness  and 
retrospective  searches  of  the  scientific  literature. 
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The  staff  of  the  Computer  Center  includes  highly  trained  pro- 
fessionals in  practically  every  subj ect  discipline.  In  addi- 
tion to  chemists  and  a microbiologist  in  the  Information 
Sciences  Unit,  the  Center  also  has  full  time  staff  with 
specialties  in  physics,  engineering,  statistics,  biology,  and 
forestry,  with  consulting  staff  available  in  other  disciplines. 
All  staff  are  also  familiar  with  computer  systems  and  their 
applications . 

The  Computer  Center  is  constantly  seeking  better  ways  to  satisfy 
the  information  requirements  of  the  scientific  community  and 
we  will  greatly  appreciate  any  suggestions  made  in  this 
direction.  New  services  will  be  added  as  rapidly  as  possible 
to  meet  newly  identified  needs  and  uses. 

Persons  desiring  to  use  the  Information  Retrieval  Services  are 
directed  iO  the  contact  person. 
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DESCRIPTIVE  TITLE 

Biomedical  Computer  Programs 

CALLING  NAME 

bmd' 

INSTALLATION  NAME 

Washington  University 
Computing  Facilities 

AUTHOR ( S ) AND 
AFFI LI ATI0N (S ) 

Health  Sciences  Computing  Facility 
University  of  California,  Los  Angeles 

LANGUAGE 

FORTRAN  IV 

COMPUTER 

IBM  360/50 

PROGRAM  AVAILABILITY 

Proprietary;  available  for  use  at 
Washington  University.  Available 
for  distribution  from  authors. 

CONTACT 

Dr.  C.  B.  Drebes , Mgr.,  Scientific 
Data  Processing,  Computing  Facilities 
Box  1098,  Washington  University, 

St.  Louis,  Mo.  63130 

Tel.:  (314)  863-0100  ext.  3141 

FUNCTIONAL  ABSTRACT 

The  BMD  package  contains 
the  following  areas. 

a variety  of  statistical  programs  in 

Description  and  Tabulation 

Multivariate  Analysis 

a.  Factor  Analysis 

b.  Discriminant  Analysis 

c.  Canonical  Analysis 

Regression  Analysis 

a.  Linear 

b.  Polynomial 

c.  Asymptotic 

Analysis  of  Variance  and 

Covariance 

Time  Series  Analysis 


Special  Programs 

a.  Life  Table  and  Survival  Rate 

b.  Contingency  Table  Analysis 

c.  Biological  Assay 

d.  Guttman  Scaling 

continued 
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REFERENCES 

Dixon,  W.J.,  Ed.,  BMD:  Biomedical  Computer  Programs  (Berkeley: 

Univ.  of  Cal.  Press,  1968). 

Dixon,  W.J.,  Ed.,  BMD:  Biomedical  Computer  Programs3  X-series 

Supplement  (Berkeley:  Univ.  of  Cal.  Press,  1969). 
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DESCRIPTIVE  TITLE  FORTRAN  Program  for  Computer  Based 

Serials  Holdings  Management 


CALLING  NAMES  UPDATE,  HOLD,  PUBLSH,  LANSUB 


INSTALLATION  NAME 


AUTHOR ( S ) AND 
AFFILIATION (S ) 


LANGUAGE 


Indiana  Univers ity-Purdue  University 

at  Indianapolis 

Research  Computation  Center 

Mrs . Alma  Connell 

School  of  Medicine  Library 

Indiana  University 

Mrs . J . Mueller 

School  of  Medicine  Library 

Indiana  University 

Mrs.  Judy  Silence  ; 

Research  Computation  Center,  IUPUI 

IBM  FORTRAN  IV  (IBSYS) 


COMPUTER 
PROGRAM  AVAILABILITY 


IBM  7040 

Deck  and  listing  presently  available 


CONTACT  Dr.  David  A.  Neal,  EIN  Tech.  Rep., 

Research  Comp.  Ctr. , 

Indiana  Univ.— Purdue  Univ.  at 
Indianapolis,  1100  West  Michigan  St., 
Indianapolis,  Ind.  46202 
Tel.  : (317)  639-7813 


FUNCTIONAL  ABSTRACT 

This  system  is  a long  range  project  concerning  the  holdings  of 
serials  in  the  School  of  Medicine  Library.  Three  overall 
applications  are  (1)  updating  the  file  to  maintain  a current 
holding  list,  (2)  publication  of  selected  lists  using  search 
techniques,  and  (3)  annual  publication  of  complete  holdings 
list. 


Several  programs  have  been  prepared  for  these  applications.  De- 
tailed descriptions  are  given  in  Ref.  1.  A general  description 
of  each'program  follows. 


System  Update  Program  1 

This  program  produces  a readable  list  for  visual  checking  of 
every  item  on  the  cards.  When  a set  of  cards  has  been  keypunched, 

' • ' 'continued 
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they  are  run  with  the  System  Update  Program  1 using  the  card 
reader  as  the  input  unit.  The  output  is  checked  and  the  cards 
are  corrected.  The  cards  are  then  added  to  the  master  file  with 
the  UPDATE  (number  2)  program. 

System  Update  Program  2 

This  program  builds  a master  tape  which  may  be  used  as  data 
for  the  programs  that  follow.  UPDATE  will  also  be  used  for 
maintaining  the  current  file,  i.e.,  inserting  new  cards  as 
they  are  punched  and  replacing  cards  when  new  information  is 
needed. 

HOLD 

HOLD  can  be  run  with  the  master  file  to  produce  a listing  of 
the  information  on  each  card  on  that  file.  HOLD  .also  provides 
a summary  table  giving  the  number  of  titles  for  Specified 
categories . 

PUBLSH 

PUBLSH  provides  thirteen  options  for  listing  holdings  for 
publication.  These  are  (1)  full  list  with  holdings,  (2  and 
3)  nursing  list  with  or  without  holdings,  (4  and  5)  currently 
received  list  with  or  without  holdings,  (6  and  7)  Index 
Medicus  list  with  or  without  holdings , (8  and  9)  Indexes, 
Abstracts  and  Bibliographies  list  with  or  without  holdings, 

(10  and  11)  International  Nursing  ^ndex  with  or  without 
holdings,  and  (12  and  13)  microform  with  or  without  holdings. 
Multiple  copies  of  output  from  this  program  are  available. 

LANSUB 

LANSUB  provides  four  general  options  for  title  listings.  These 
are  (1)  language  only,  (2)  one  subject,  (3)  two  subjects 
listed  according  to  "and"  or  MorM  logic,  and  (4)  a language 
and  a subject  cross-indexed. 

Listings  of  complete  holdings  or  of  currently  received  serials 
only  can  be  obtained  under  the  four  options  above.  On  complete 
holdings  lists,  currently  received  titles  are  indicated  by  a 
plus  (+)  to  the  left  of  the  title.  Multiple  copies  of  output 
from  this  program  are  available. 

REFERENCE 

1.  Indiana  University  Medical  Center  Research  Computation 
Center  Library,  Program  Description  (Indianapolis,  Ind: 

: Indiana  Univ. , 1966,  Rev.  1968).  Available  from  the 

EIN  Office  at  the  cost  of  reproduction  and  mailing. 
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CALLING  NAME 


EIGSYS  NUCC126 


INSTALLATION  NAME 


sj  e 1 b a c k C omp u t i n g C e n t e r 
Northwe s t err?.  Un  ive r s i t y 


AUTHOR ( S ) AND 
A KF I LI  ATI ON (S) 


James  Van  Ness 

Department  of  Electrical  Engineering, 
Northwestern  University 


LANGUAGE 


CDC  FORTRAN  IV 


COMPUTER 
PROGRAM  AVAILABILITY 


CDC  6400 


Decks  and  listings  presently  available 


CONTACT 


Lorraine  Borman,  KIN  Technical  Representa 
tive,  Vogelback  Computing  Center,  North-* 
western  University,  21.29  Sheridan  Road, 
Evanston,  111.  60201. 

Tel. : (312)  492-3682 


FUNCTIONAL  ABSTRACT 


EIGSYS  produces  all  eigenvalues  and  eigenvectors  (both  real  and 
complex)  of  either  symmetric  or  nonsymmetric  square  matrices  hav- 
ing real  elements.  EIGSYS  calls  various  subroutines  to  calculate 
the  eigenvalues , the  determinant  and  the  eigenvectors 'v/bbThe;  trace 
and  determinant  of  input  matrix  A is  compared  with  the  sum  and  prod- 
uct, respectively,  of  the  E values .fv They righthand  eigenvectors  X(I) 
and  the  lefthand  eigenvectors  V(J)  of  A are  printed  along  with 
their  respective  res idual  vectors  (A*X (I)  - LAMBDA ( I) *X (I)) and  'XTT" 
V ( J ) * A- V ( J ) * LAMBDA ( J ) ) . 7 The  squares  of  |he  s i<ftia  1 ;yec tors  are 
printed  for  convenience  in  checking  the'accuracy  of  the  eigensys- 
tem.  Af ter  finding  each  E vec tor , E I GSYS  then buses  ie  Rayleigh 
quotient1  scheme  to  correct  the  original  E va  Vue , which  in  turn 
produces  a corrected  E vector  along  with  new  i esiduals/  A second 
correction  is  applied  that  produces  a further  refinement  of  the 
eigenvalue  only . The  sum  and  product  of  the  corrected  E values 
are  printed  at  the  end  of  the  output  for  each  matrix.  EIGSYS  re- 
peats this  computation  for  each  matrix  in  the  data- input  stream. 


REFERENCES 


1.  Martin,  R.S. , and  Wilkinson,  J .H**  "/Solution  of  Symmelric  and 
Asymmetric  Band  Equations  and  the  Calculation  of  Eigenvectors 
of  Band  Matrices,"  Numer.  Math.  9 , 279—301  (1959).  \ 
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AUTHOR(S)  AND 
AFFILIATION ($) 

LANGUAGE 

COMPUTER 

PROGRAM  AVAILABILITY 

CONTACT 


Northwestern  University 

School  of  Business, 

Northwestern  Uniyersity 

CDC  FORTRAN  IV 

;CDC 64 0 ;0  ■ X 

Decks  and  listings  presently  available 

Lorraine  Borman ,E IN  Technical  Repre Tent- 
ative , Vogelback  Computing  Center,  North - 
western  Universityy  2129  Sheridan  Read 
Evanston , 


FUNCTIONAL  ABSTRACT,  . t , . r , v o;,  .. 
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X25  variabl esv  and  75 coheir *^$4^ 

■ (two-pna se)  s implex  ia^thod 

and  uses  a ::?;M 

problem,  Athe'..  sighs  .oh'Athe'  ob^ 
reverse^  Lheio^  ’ 
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descriptive  mu: 

CALLING  NAME 
INSTALLATION  NAME 

AUTHOR ( S ) AND 
AFFILIATION(S) 

LANGUAGE 

COMPUTER 

PROGRAM  AVAILABILITY 

CONTACT 


s is  with  Varimax 


9SX9S  Factor 
Rotation 

MliSAl  NUCCU16 


Vogelback  Computing  Center, 

Northwestern  University 

Vogelback  Computing  Center, 

Northwestern  University 

CDC  FORTRAN  IV  : ■ ; J cvh,;  U ? •; 

CDC  :640UUy;;u  . 

Decks  and  listings  presently  available 

Lorrain  Borman,  E IN  Technical  Represent - 
ative,  Vogelback  Computing  Center , North- 
western Uni vers ity , 2 1 29  Sheridan  Road  S ; 


FUNCTIONAL  ABSTRACT 


' • ; • y.;... t . .Uu‘; . ' UU  S'CV'  y;;  '•  • ’ v N^*^*'*^ *•  -R*  v-.-- ; --.'4 * •'i • •vU'.r 

MESA1  can  >•  cor  re  late , factor , and  rptafce^ a 31 .95  vdriabfps^  ' 

' The.  maximum  sample  si^e  that  can  be  used.  with.;#^^  i’U 

32  768  observations . Sample  size  should  be 

v ar  i ab  1 e s % i-t  &’i  U ;. ; V-  T ; : * r ; 1 


, ^ * ‘ ^ ^ ^ 'A  ^ ' ’ V ^ ^ - -• ' ' V ^ ; ! y ^ -lr‘  * ^ -'v,U 

7-'. > >: : i J /v> w V .*  »*; ^ / . o ;-w-  ‘ 'U-'  ■ 


ume 

on  the  Kaiser  algorithm. 

: orthogonal £ rota ti on  is  used, % U ^ 'U 

All  of  the  output  of  the  program  is  Ih  the  f orm  of  naturaiTy  aif-;  ^^ 
ranged  tableSv The  variables  'in  the  /fables  Peri be 
name  as  well  as  by  number.  The  output 


—means,  standard  deviations , the  third  and  foprth  moments  pf 
each  variable  ,*;■ ' T--/ -!rj- 

— the  standard  errors  of  each  of  the  above 

"...  / '•;, ••'  ••  v i V.  F continued 


/v;  ,r. 


1.1. 


6/69 
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000  0027 


000  0027 


: ! H K : !'  II  !>  I )!  !ri,”,  i (i  >ri 

0 01)  00/ '/ 


triangular  matrix  at  produ/t  moment.  correlation  coo  If  i clouts  9 

with  communal ity  estiioatcs  .ca  the  uuiu  diagonal 

— & table  of  positive  eigenvalues with  percentages  and  cumulative 
percentages  ba*  od  upon  bo  Ik  the  total  variance  of  the  matrix  and 
the  variance  accounted  for  by  .the  .factors-  to  be  rotated 

— matrix  of  rotated  factors  -to 

— matrix  of  unrotated  factors.  (the  number  of  factors  included  in 
this  and  subsequently  listed  output  is  subject  to  the  restrictions 
explained  in  the  following  section.) 

The  program  has  the  following  of  tions  available , which  are  deter- 
mined by  Control r Card  entries . ■% t/f ;?  Jv/f  ;:f  • fi;// 

A . Input,  and  Communal i ty  QpMo.n$:;:%^ 

The  input  to  the  programican  beleither  a series  of  N(N  < 32  7f8) 
observations  of  M variables  each  (M  < 95)  or  a toXM§correlatib;i 
matrix . If  the  input  is  <>in  the ;/foria/'bf i^sOi^tions 
communal  ity  options  can  be  computed  for  each  variable  k // 

1 . All  1 * S • h/lfl'Vd-- 1;!] 


O 

<o 
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'g'-jV:- 


2 ' Squared  multiple /cprrelatioir' of  ■ X.£.;Wif^  ^ . • - 

3 j/ybsolutefvalue  ,o:^  ^ II ^ : \ 


t, 


. If  a matrix  input  is  u___, ..  

■ for  communal  ity  es  t ima  t:e.;  • 


1 V-f ’'jj/l'  !/*£ f ; ’.'V;  .*1:*  *.  ’£-v*\  •'  V *'  m?  'V  • ^ c' >:V •.  V*  V 

1 ••  ■ : ' 1 


S.  Absolute  value hoi 


' / .«!• 


6 . The  di agonal;' 

scojresi  af S -^valiihie 



1 . ; ;v:hot,ation:i;i  s,:  • ^ 

; 2.  If  ''is  1 

tioiis  and  opti^_ 

•y"i  be  r otatedv  V<lh^s# 
factors  ^hclhdbd  ith 

The  fol lowing  oonditione 


V-‘  . 1: 


•v  ^ rVr.'T  ■:•  ..>.£&  v r”  ^>v’  • d.  -.•* <\ 


d v *VN& 'Wfd i • . „f v& ,. 

;'v'  - 


i , I**?*'™;*- -"'^■c 
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’ y/i 

fe.M  £$fif  *-  4*^.  ' * 1 

.1  *' ; *•*'/ A*  i-  r A 


V:  /••'!' i¥\:r. 


• •.-.  . r,--v  if^'V  •?  • v-v.f  • ■^T*- 
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c. . A v.'.n  x.  i mum  iil  )0U'<>  of  '.ho  c ommiiuia  i i ty  of  the  or.'i  g'iua  I mut.vj.x 
c.«oi  be  accounted  for  by  factors . (In  practice,  this  condi- 


tion means  that 


1 1 u 


first  k 


’Rest  factors  account  ioi 


.100%  of  the  original  variance , then  no  addition  factors  will 
be  calculated.) 

The  largest  number  of  factors  that  can  be  rotated  is  the  minimum 
of  the  three  values  determined  by  the  above  conditions.  The  number 
of  factors  to  be  rotated  can  be  further  restricted  by  the  following 
options.  V f"  ; 'V-'  C;. .."‘fh-  1 C; -if 

d.  Specification  of  a maximum  number  of, factors 

e.  Specification  of  the  minimum  eigenvalue  to  be  included  among 
rotated  factors.  (This  specification  can  be  a constant,  or 
can  be  evaluated  as  the  absolute  value  of  the  largest  nega- 
tive eigenvalue) 

f.  Specification  of  a minimum /maximum- factor  loading  for  factors 
to  be  included  in  the  rotation.  (In  practice > this  option 


means  that  it  is  possible  to  exclude  from  rotation  any  fac 
tors  that  have  no  loadings  at  or  above  the  specified  value. 

This  option  should  be  used  with  cautioo  because  the  program 
will  stop  calculating  factors  at  the  /iret  factor  that  fails  r 
this  maximum* factor-loading  criterion.  It  sometimes  happens  i. 
that  a factor  will  fail  this  min/max  test  When  a factor  with  if/, 
■ a smaller  eigenvalue  would  not'  .fail  it . ) . - d-: 

If  any  of  the  commonality - options  d,  e,  or  f AareTius^ 
mum  value , so  determined,  serves  as  the  1 imit  01ft , the  number  factors 
to  be  rotated,  if  that  va lue  is  less  than  the  ■yttiue.>deter»i'ned  by  v 
condition  a,  b , !•  and  c.  The  op t i ons  d , e , and  & can  be  suppressed 
'^,byf^le  eying1';  Ntlbey^app'rpp.r  ia'te  Aiioh  t r .44 ' 444  0 
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CALLING 

INSTALLATION  NAME 


AUTHOR ( S ) AND 
AFFILIATION(S) 


LANGUAGE 
COMPUTER 
PROGRAM  AVAILABILITY 

CONTACT 


Pi  o i'  l am  x 0.1.  .i Vititi y »» .t I?  o.i. 


S ‘l  T*  *■  -i  ’>/  ■ C.T  ‘4  y £•*  VJ  / * 

s j .!%.  aAx*.'  m*  m.  y =.*  >»-•  V M*  vi» 


Vogelback  Computing  Center 
Northwestern  Un i ve r s i t y 


Dr.  James  Van  Ness 

Electrical  Engineering  Department, 

Northwestern  University  - 

CDC  FORTRAN  IV 

CPC  6400  4y;;-V. -:.f .=! ^^^7; -■  '^>r^ r‘‘ 

pecks  and  listings  presently  available 

Lorraine  Borman,  PIN  Technical  Represen- 
tative , Vogelback  Computing  Center,  North- 
western Univarsity.  2129  Sheridan  Road, 
Evanston,  111,'  60201  yTyyV// 

3682  yT  - y ■ K;: 


,er|c 


F U N C T I ON  At  A B S T R A Ml : y ; 

PALS  is  actual  ly  a series  pf  sub*Wfcinef.Tcqj^^ 

ma in  program  for  (1)  forming  the  di^e^ential  equatioby^  linear 
system  in  matrix  form,  (2) finding  eigenvaluesypf they  .cq£f  fi - • ..1 
cient  matrix  60 - tfc^T^if t> ef andtpen  ^)eith^yw com- 
puting the  loci 
ameters  are  varied 
matrix , or  finding 

ameters  of  they  sy  si  .........  , .. . 

'Although  ■ PALS  was  deve loped v‘;initf : 

/control  ...of  -a. 'large,  power-  system,"  it  

general  form  to  make  it  applicahloTto ■•'*l 
system  to  be  studied  may  be  described, 
or  by  sets  of  equations.  The  method 
matrix  o f the  differential  eq^ationi  _ 
described  in  Ref.  1.  ■ 'TheCohly yfe'stt' 
be  representable  by  a set  of  linear  differ6n%4q^ 
constant ; coefficients . ' Miny  yibaiinear 

system,  can  be  studied  for  small  deviations ti'iitig / 
point  by  linearizing  the  system  of  equat i ons  ab^t  thatyope taking  ^/ 

’ • •.’V,-T'.-r. .,:y;  . .„,/.•?■  / •i;..T.' ■ '■% . . . 

.■ v :-/;.  ■'/■>:'  •/•'  v ; ' ' f¥  'yT  -;.:■.  ■■  rk^‘k ^ / 
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Thu  accuracy  oi  PALS  is  dupe»ulu.o. i on  i.hu  m:  curacy  oi  i.ju;  Mu fhou 
used  to  Lind  the  eigenvalues  and  the  eigenvectors  of  the  coeffi- 
cient matrix  of  the  differential  equations . Fortunately,  the  meth- 
ods that  have  been  chosen  have  proven  to  be  very  satisfactory.  The 
QR  trans fora  developed  by  Francis2  is  used  to  find  the  eigenvalues 
and  is  described  in  Ref.  1.  The  eigenvectors  are  found  by  an  in- 
verse-iteration method  based  on  a method  described  by  Wilkinson.3 
After  finding  the  eigenvectors,  the  program  corrects  the  value 
found  for  the  eigenvalues  by  using  the  Rayleigh  quotient.  The 
change  in  the  eigenvalues  is  insignificant  in  most  cases,  but  in 
the  few  where  the  accuracy  of  the  QR  transform  is  poor2  the  error 
is  corrected  at  this  step.  The  inverse-iteration  method  and  the,. 
Rayleigh  quotient  also  are  described  in  Ref.  ; 1.  ■ 

PALS  provides  two  methods  of  studying  the  effect  of  parameter  — 
es  on  the  system  eigenvalues.  The  first  is  essentially  the  well- 
known  root- loci  approach.  Any  of  the  parameters  in  the  system  may 
be  incremented  through  a series  of  steps,  and  the  resulting  change 
in  the  eigenvalues  will  be  plotted  on  a complex  plane. ■ The  second 
method  finds  the  sensitivities  of  specified  eigenvalues  to  the  par- 
ameter (the  derivatives  of  the  eigenvalues  to  individual  or  groups 
of  parameters).  The  sensitivity  method  thus  givej  the  slope  of  the 
eigenvalue  locus  at  a given  point.  It  has  the  advantage  of  enab-  :,r 
ling  the  user  to  determine  quickly  which  parameters  are  important 
in  a given  situation.  However,  the  complete  locus {of  the  eigenval- 
ue is  needed  to  determine  the  effect  of  the  parameter  over  any  range 
of  variation.  The  eigenvalue  locus  is  found  by  actually  increme.lt- 
ing  the  parameters , whereas  the  sensitivity  isfound  byusihgthe 
.method  described  in  Refv.  vl.;- a a;A;a : :-'AA  . 

Two  versions  of  PALS  are  currently  being  maintained  on  the  CDC  6400 
computer.  PALS1  is  dimensioned  for  systems  up  to  the  iOOth  order; 
PALS2  is  a simpler  version  for  smaller  systems,  usually  less  than 
100th  order  . The  actual  limits  on  each  of ’these  programs  Jire  given 
in  Ref.  1.  : :Aaa;  A,:  a • - ^ aAaAA.  ;:A‘.  Aa.;a  .Ay  •A.AA-a;^  A'  aa-a--  -A 
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DESCRIPTIVE  TITLE 

CALLING  NAME 

INSTALLATION  NAME 


AUTHOR(S)  AND 
AFFILIATION(S) 


LANGUAGE 
COMPUTER 
PROGRAM  AVAILABILITY 
; ■ CONTACT 


•S  1 <1 1 j ;'•* t x c i 
Models 


Analysis  ol'  single  liqu&tion 


Pennsylvania  State  University 
Computation  Center 

M.C.  Hallberg 

Department  of  Agricultural  Economics  and 
Rural  Sociology 
Pennsylvania  State  University 

FORTRAN  IV  -y  iT;,*:--'  / •' 

IBM  360/6,7 ■ 

Decks  and  listings  presently  available 

ADr . Daniel  L.  Bernitt,  105  Computer  Build - 
ing,  Pennsylvania  State  University, 
University  Park,  Pa.  16802 
Tel.,:  (814) 


FUNCTIONAL  ■ A B S TRACT.: : • ■ ! ; • A 'V‘ C:S A A v- :•  ^ ■ ! 

QSASE  is  a self-contained  library  program  designed  to  compute  or- 
dinary  leas t- squares  estimates  of  single  equation  regression 
models  such  as  iterative  least-squares  estimate%^f  ijpeeial  non- 
linear regression  models  (as  described  in  Ref.  1}  two-stage 

leas t - s quares  or  limi ted  informatfon  maximum  l^lpoed  es timates 
f°rDf?st®™s  °|  s imul taneous  regression  e^a*i*B^  described^ 
m Ref.  2) . For  additional  details  Concerning  all  options,  the 

user  should^  consult  the:  above. ? references . -the 


1 v 


1 is  ting  descriptive  information  aboutthepYoMem  end  naming 

V&ri3DlQS  -a,  i.yv>  ■' ; \ - -[4: *•  /»  , ' t..-y ■ vcVc^--’ ''S* 


ji, 


2*  original:  observations  or  sums  of  squares  and  erossproducts 

(SSCP)  as  , input ''data,  r -Ay. 

?*  performing  various  data- editing  operatiohaohthe  input  data 
reading  input. . data  from  tfrpe  or 

printing  and/ or  punching  SSCP  in  either  raw  form  or  corrected 

-£  r\  y»l«  :J  •'  * ^ ...  v»  . . . . • /*.  * 


4. 

5. 


6. 


form  

, " • ' • ....  ' ; ; ...  y ,v.  \ • >&*  > }\usg§}‘ 

printing  zero  -order  correlation  matrix 
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and  suiu  for  each  variable  in  tiae  data  dock 


8. 


producing  a separate  listing  of  all  zero -order  correlation 
coefficients  that  exceed  in'  absolute  value  % prespecified 
level 


producing  a scatter  diagram  of  any  variable  against  any  other 
variable 


10 . stepwise  least-squares  where  a least-squares  regression  is  run 
and  that  variable  with  the  smallest  t ratio  is  eliminated  in 
an  iterative  fashion  until  all  t ratios  exceed  a prespecified 

level-  ■ 'V  . • : •; •' ^ ; ; f f"  ::  fk  ' -1' 


11.  two-step  least  squares  where  a least-squares. regression  is  run 
and  all  variables  are  eliminated  whose  t ratio  do  not  exceed 

a prespecified;  level,. ' -fv'^ f.:  >.'C 

12,  computing  and  printing  the  F ratio  for  testing  the  hypothesis 
that  a linear  combination  of  a subset  of  the  k-1  $*s  for  a 
single-equation  model  are  all  zero 


13. 


14, 


computing  and  printing  the  t ratio  for  testing  the  hypothe- 
sis that  a linear  combination  of  a subsot f pf^^e; ■ $'s  for 
a • single  - s quat  ion  mpdel  i $ : .-c 

computing  and/GT prih&ng  lor 
the  dependent  variable  Yt,  ; 

computed  regression  Y t * the  estimated  an 


t '-V'-T 
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W;*":  ' \ 


15. 


producing  a scatter /:;di,|^ramfoif:;i^ 
other  variable  in  tbb&ata .dech’f ^ 


? *&■ 


16 . two-stage  - least *squaresf;^$t£m^ 

17/  limited- informat  ion  mjPjcinmmHikei  ;f:.'  ‘ f 

‘ - <££’  “v 
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pi  scr i i’  i i Vi,  i cm: 
CALLING  NAME 
INSTALLATION  NAME 


AUTHOR(S)  AND 
AFFILI ATION(S) 


LANGUAGE 
COMPUTER 
PROGRAM  AVAILABILITY 

CONTACT 


FUNCTIONAL  ABSTRACT 

FORMAC  is  a system  for  carrying  out  formal  manipulations  on  mathe- 
matical expressions.  This  allows  for  the  use  of  analytic  as  well 
as  numeric  techniques.  The  most  important  capability  of  FORMAC 
is  its  accommodation  of  mathematical  expressions  as  symbolic  enti- 
ties at  execution  time.  For  example,  the  execution  of  the  FORMAC 
program  segment  T •'  '' ’/' rCy 

LET ( A = X + Y **  2; 

. B * '2:;  : /V  T -.;,'..  ^ T-c 

C = A/B  + 2 . 8) ; 

may  be  interpreted  as  assigning  the  alphanumeric  value  (X+Yz)/2  + 
2.8  to  the  FORMAC  variable  C. 

FORMAC'  enables  the  user  to  analyze  expressions  by  identifying  co- 
efficients, common  denominators,  lead  operators,  and  some  charac- 
teristics of  the  operands.  Constants  can  be  factored,  left  in  a 
rational  form,  or  converted  to  real  notation.  New  expressions  can 
be  synthesized  by  the  simplification,  expansion  and  substitution  oi 
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PL / i -—FORMAC  .1. n terp re  te r 
FORMAC 

The  Pennsylvania  State  University 
Computation  Center 

R.  Toney 

J . Baker 
R.  Crews 
P . Marks 

K.  Victor 

International  Business  Machines  Corpora- 
tion 

PL/ I— FORMAC 
IBM  360/67 

Source  code  available  on  tape 

Dr.  Daniel  Bernitt,  EIN  Technical  Repre- 
sentative, Computation  Center,  105  Compu- 
ter Building,  The  Pennsylvania  State 
University,  University  Park,  Pa.  16802 
Tel. : (814)  865-9527 
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r.e-rms,  as  well  as  finding  the  derivatives  of  functions . The  user 
eau  specify  functions  completely  or  partially  in  addition  to  mak- 
ing use  of  the  PL/ i functions . Prc cedures  are  available  for  tran: 
fering  arguments  between  PL/1  and  PGRMAC  program  segments. 


KE Ft HENCE S 

Tobey,  R.  , Baker,  J.,  Crews,  R.  , Marks,  P.  , Victor,  K.  , "PL/I- 
FORMAC  Interpreter  User’s  Reference  Manual,”  IBM  Publ.  3601) 
03.3.004  (1967).  Copies  of  the  User’s  Manual  will  be  avail- 
able through  The  Pennsylvania  State  University  Computation 
Center  to  any  user  with  a PSU  account  number. 
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FORMAL!  Utility  Program 

FMACUT 
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DLSCUI PTI VL  TITLE 

CALLING  NAME 

INSTALLATION  NAME 


The  Pennsylvania  State  University 
Computation  Center 


AUTHOR(S)  AND  Robert  Duquet 

AFFILIATIONS ) Meteorology  Department 

The  Pennsylvania  State  University 

H.D.  Knoble  (assistance) 

The  Pennsylvania  State  University 
Computation  Center 

LANGUAGE  PL/l-FORMAC 

COMPUTER  IBM  System  360/67 ^ ;A 

PROGRAM  AVAILABILITY  .Decks  and  listings  presently  available 

CONTACT  Dr.  Daniel  L.  Bernit.t,  BIN  Technical  Rep- 

1 resentative , Computation  Center,  105 

Computer  Building,  The  Pennsylvania  State 
A University , University  Park , ; Pa.  16802 
tel, ■: C 8 14 ); T.8.6. 5 -;9;5 2 T , N. A ' ' 

FUNCTIONAL  ABSTRACT  A . ’ A A 

The  FORMAC  version  available  at  The  Pennsylvania  State  University 
is  an  interpretative  system;  i.e. , FORMAC  expressions  are  treated 
as  character  s trings  that  are  evaluated  and  executed  at  run  time 
only . These  character  strings  may  be  specified  by  reference  to  a 
. ; PL/1  character -string  variable . The  PL/1  variable,  in  turn,  may 

1 be  constructed  by  execution  of  the  PL/1  program  in  which  the 

FORMAC  statements  are  embedded.  FMACUT  merely  capitalizes  on  the 
last-named  feature.  FORMAC  statements  are  read  by  the  rreprpcessed, 
precompiled , and  prelink-editod  program  and  are  passed  to  the 

► FORMAC  package  as  character -string  arguments . Note  that  this  is 
made  possible  also  because  FORMAC  variables  need  not  (in  fact  can- 
not) be  declared  in  the  PL/1  program.  Reference  1 should;  be  con* 
suited;  concerning  more-detailed  PL/1  FORMAC  information. 

> FMACUT  will  execute  FORMAC  statements  t! at  are  supplied  as  input 

data.  It  effectively  divorces  FORMAC  from  PL/1  insofar  as  the 
user  is  concerned.  This  has  two  advantages;  (1)  the  user  need 
have  no  knowledge  jf  PL/1  to  use  FORMAC  ana  ' (2)  FORMAC  is  avail- 
able without  preprocessing,  compilation,  or  link-editing  (which 

continued 
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REFERENCES 

Tobey,  R. , Baker,  J.,  Crews,  R. , Marks,  P. , and  Victor,  X. , 
"PL/1  FORMAC  Interpreter,"  IBM  Publ.  360D  03.3.004  (1967). 
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BBTa*  Mathematical  Subroutine 


CALLING  i'AME 


BEE  EM 


INSTALLATION  NAME 


Un i ve rs i ty  of  Notre  Dame 
Computation  Center 


AUTHOR(S)  AND 
AFFILIATION (S) 


PROGRAM  AVAILABILITY 


UNIVAC  Division  of  Sperry  Rand  Corporation 
Westinghouse  Electric  Corporation 
Bal t itoore  Defens e and  Space  Center 
Boeing  Corporator 
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INSTALLATION  NAME  Office  of  Data  Analysis  Research 

Educational  Testing  Service  (ETS) 

AUTHOR(S)  AND  Program  due  to:  R.  Pennell,  ETS 

AFFILIATION(S)  Adaptation  due  to:  J.  Barone,  13T.S 

LANGUAGE  F4STAT  (Statistically  augmented 

FORTRAN  IV) 

COMPUTER  IBM  360/6 S 

PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 

CONTACT  Mr.  Ernest  Anastasio,  Office  of  Data 

Analysis  Research,  Educational  Testing 
Service,  R(  sedale  Road , Princeton , 

• N.Jv  ; D8540  : ^ y: 

Tel. : v (609)  921-9000i{  ext.  2552  t 

FUNCTIONAL  ABSTRACT  ' . 

It  frequently  happens  that  two  factor  solutions  are  obtained  in 
a study,  and  the  question  arises as  to the  extent  of ^ similarityv:  ; T 
Cliff  * s 1 approach  to  the  problem  is  succinctly  stated  in  the-  / 
abstract  of  his  paper, 

■ Two  problems  are  - considered  . The  f irst  Ti:s;:  thn£^ 
rotating  two  factor  solutions  orthogonally  to  a-^'-:. 
position  where  corresponding  factors  are  as  « imilar';'iT;;^. 

-■  as  possible.^  A least-squares  solution  for  trails- 
formations  of  the  two  factor  matrices  is  developed.  Tyw:y.^ 

The  second  prob 1 em  is  that  of  rotating  a factor 
matrix  orthogonally  to  a specified  target-; matrix.  / - 

The  prese  it  program  performs  least  squares , procrustes  rotations 
on  a target  (T)  and  a data  (D)  matrix  followiing  the  general 

•V\;i  approach':  of  Cli f f -M ; ;*<:■ -i" ./.M'K  t-:"  ■ " '■ ; i'-C T .'■■■’ 

' General  Description 

The  mathematical  basis  for  the  program  is  summarized  briefly 
in  the  following  outline,  y \ .V*: 

y. - v-'  ;Vyyj  v";.V'i  y y.y''- . 'v-\ ’ y’:  ! 'r  .,y-  y-  continued 
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Case  i : Find  an  A and  d such  that  trans format ios 

(li’E)  ~ minimum 

where 

E - TA  - DB  . 

A and  B are  given  by 
T’D  = Q 

q = Are* 

where  A , A*  and  r are  the  Eckart  and  Young2 
decomposition  of  Q . 

Case  II:  Find  a C sue  1 that  transformation 

(EfE)  = minimum 

where 

E = T - DC 

C is  given  by  • 

C - B * A 1 -•  V 

Case  II  is  the  typical  target -matching  situation  were  T is  held 
fixed  and  D rotated  to  a leas t* squares  fit. 

The  program  can  handle  matrices  as  large  as  125  rows  (variables) 

X 50  columns . 

REFERENCES 

1.  Cliff,  N.,  "Orthogonal  Rotation  to  Congruence,"  Psychometrika, 
31,  pp.  33—42 , (1966). 
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Eckart,  C.T.,  and  Young,  G.,  "The  Approximation  of  One  Matrix 
by  Another  of  Lower  Ranh,"  Psychometrika,  1,  pp.  211-218, 
(1936).  ••  ' ' 

Pennell,  R.J.,  and  Young,  F.W.,  "An  IBM  System/ 360  Program 
for  Orthogonal  Rotation  to  Congruence,"  Behavioral  Science. 
12,  p.  165,  (1967) . 
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CALLING  NAME 


MAT DEC 


INSTALLATION  NAME  Office  of  Data  Analysis  Research 

Educational  Testing  Service 


AUTHOR(S)  AND  J.  Ferris 

AFFILIATION(S)  Educational  Testing  Service 


FUNCTIONAL  ABSTRACT  . 

The  purpose  of  MATDEC  is  to  decompose  a rectangular  matrix  (i .e . , 
a data  matrix,  X,  dimensioned  number  of  variables  by  number  of 
subjects)  into  three  matrices  U, T,  and  W,  according  to  Horst's1 
development  (Ref.  1,  pp . 364—382) , where  V is  a diagonal,  matrix 
of  eigenvalues  and  U and  W contain  the  corresponding  eigenvectors . 
It  is  intended  as  a first  step  in  Tucker  and  Messick’s  approach 
to  an  individual  differences  model  for  multidimensional  scaling.2 

As  is,  MATDEC  will  handle  up  to  100  variables  or  subjects,  which- 
ever is  the  lesser  dimension  of  the  data  matrix .The  program 
uses  F4STAT  (FORTRAN  IV  Statistical  System)  and,  in  particular, 
the  routine  SDGEXT  to  develop  the  characteristic  roots  and  vectors 
of  the  crossproducts  matrix.  Further  information  about  F4STAT  can 
be  obtained  from  Mr.  Van  Hassel , Educational  Testing  Service , 

(609)  921-9000,  ext,  255  7^  - C;; 

REFERENCES  ' ' ' T 

1 . Horst,  P. , Matrix  Algebra  for  Social  Scientists , . (Holt , 
Rinehart  k Winston,  New  York,  1963). 

2.  Tucker,  L.R.,  and  Me s sick,  S,,  nAn  Individual  Differences 

Model  for  Multidimensional  Scaling ,**  Psychon  etrika,  28,  333— 
367  (1963) . • ; v.yuc  7 \';7:.;  77:7. 
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CALLING  NAME 
INSTALLATION  NAME 


AUTHOR(S)  AND 
AFFILIATION(S) 


Factor  An;ilys  is  by  Direct  ’’Obliwin*’ 


LANGUAGE 
COMPUTER 
PROGRAM  AVAILABILITY 

CONTACT 


OBLIMIN 

Educational  Testing  Service  (ETS) 

Office  of  Data  Analysis  Research 

Procedure  due  to:  Rv  Jennrich,  UCLA 

Program  due  to : R.  Jennrich  and 

H.  Harman,  ETS 

Adaptation  due  to:  J.  Barone,  ETS 

portran^iv  ' ; 

IBM  360/65^^  X 

Decks  and  listings  presently  available 

Mr.  Ernest  Anas tasio.  Office  of  Data 
Anal.  Research,  Educational  Testing 
Service . Rosedale  Road , Princeton,  N.J. 

921-9000  ext.  255  2 


FUNCTIONAL  MSTRAC^::";^ 

Factor  analysis  provides  that  the  £ inal  solution 
ei cher  uncorrelated  factors  or  correlated  factors.  Beginning  ( 
in  the  mid -1940’s , following  the  leadership;  of  ^urs  tone,  there 
was  a trend;  toward  the  acceptance  of  oblique  factors . , This 
trend  has  continued  to  the  present  day  but,  iniuEor tun|itely 
efficient  objective  means  for  getting  oMique  ’^If^le  s tri^ture” ; 
solutions  have  not  generally  be&n  avail able  even,  wi th  modern • r 
computers . In  1958 , John  B.  Carroll  introduced  S who la  class., 
of  methods  for  oblique ■■Ttrhns£exi»ai$0aK 

These  have  come  to  be  known  by  the  term  '-'bbliaiti"  (Ref  , 1>.  pp  • 
324—326) , since  they  involve  oblique  factors  >h tarna- 
tion of  a function .The  oblimin  criterion,  which  is  to  be 
minimized,  is  given  in  normalized  form  by>  - | y 
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are  ike  elements  of  the  reference' 
, the  correlations  between  the 


The  v’s  in  these  expressions 
f a c t o r s 1:  ru  c tu  r e m a t r i x , i . e 

original. variables  and  the  reference  factors.  Actually,  what  is 
desired  is  to  have  the  primary  factor  pattern  exhibit  the  princi- 
ples of  simple  structure,  i.e. , large  values  and  near-zero  values 
In  the  Thurstone  senool  the  "reference  structure  V"  is  sought 
that  exhibits  the  simple  structure  principles,  and  then  the 
primary  factor  pattern  is  obtained  by  multiplying  the  matrix  V 
by  a diagonal  matrix. 

The  foregoing  indirect,  and  somewhat  awkward,  procedure  has 
recently  been  replaced  by  a direct  approach  (Ref.  2).  Instead 
of  working  with  the  reference  factors  that  are  biorthogonal  to 
the  primary  factors,  Jennrich  and  Sampson  set  up  a criterion 
for  the  direct  determination  of  the  primary  factors  that  exhibit 
the  simple  structure  principles.  That  criterion  may  be  put  in 
the  form, 
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where  A is  the  matrix  of  primary  factor  coefficients.  Of  course, 
the  loadings  may  be  normalized  by  rows  just  as  in  equation  1, 

An  important  difference  is  that  the  y in  the  indirect  method 
ranges  between  zero  and  one,  while  the  5 in  equation  2 should 
be  zero  or  negative. 

The  object  of  OBLIMIN  is  to  minimize  equation  2.  The  criterion 
employed  is , ':v- -Vy/jv 


Fi-i  - 


< £ 


where  i is  the  iteration  number.  Tb,e  output  is  an  oblique  factor 
solution  satisfying  the  principles  of  simple  structure,  more  or 
less.  When  6 is  equal  to  zero,  the  factors  are  most  oblique. 

For  negative  values  of  6,  the  factors  become  less  oblique  as  6 
gets  smaller.  The  solution  consists  of  the  factor  pattern,  the 
correlations  among  the  factors,  and  the  factor  structure.  At 
the  present  time,  the  program  is  limited  to  n **100  variables 
and  m ■ 15  factors.  v •• 


REFERENCES 

Harman,  H.H.,  Modern  Factor  Analysis , Second  edition,  revised, 
(University  of  Chicago  Press,  Chicago,  111.,  1967) 

Jennrich,  R. 7. , § Sampson,  P*F.,  "Rotation  for  Simple  Loadings, V 
Pay ehome trika,  1966,  31,  313—323. 
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DESCRIPTIVE  TITLE 


« i '} 


Ray  C oils  t e 1 1 a t i on 

D I SCRIM 2 


.ysis 


INSTALLATION  NAME  Michigan  State  University 

Computer  Institute  for  Social  Science 
Research 

AUTHOR(S)  AND  Stuart  Thomas 

A F F I L I AT I ON ( S ) Computer  Institute  for  Social  Science 

Research 

Michigan  State  University 
LANGUAGE  FORTRAN 

COMPUTER  CDC  3600 

PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 

CONTACT  Dr.  Anders  Johanson,  Programming  Supervisor 

Applications  Programming,  Computer 
Laboratory,  Computer  Center,  Michigan 
State  University,  Hast  Lansing,  Mich. 

48823  . ' ■ ■ ' • 

Tel  . : (517)  355-4684 

FUNCTIONAL  ABSTRACT  ^ 

This  program  implements  the  method  titled  ’’Constellation  and 
Distance  Analysis”  when  first  published  by  C.R*  Rao1  and  later 
called  ’’Multiple  Discriminant  Analysis”  when  presented  indepen- 
dently by  Bryan2  and  by  Lubin.  The  method  operates  on  a set 
of  variates  measured  on  individuals  in  several  groups.  Ic 
determines  linear  combinations  of  the  variates , called  discriminant 
functions,  which  maximize  the  ratio  of  between- group  variability 
to  pooled,  within- group  variability,  producing  the  output  listed 
below.  The  user  can  have  the  program  handle  data  input  or  write 
his  own  subroutine  to  read  data  and  perform  preliminary  data 
manipulations . 

Output 

1 . Job  Description 
User  comments 

Numbe^  of  groups  and  variables 
Optio  is  selected 

oontinued 


6/70  1 


■ ' 


n >’? 


000  0067 


000  0067 


00  n w 


« nm ; 


2 o Group  Statistics 

identification 

Number  observations  specified  on  group  card 
Mode  of  data  input  and  input  unit 

Format  statement  (if  data  read  by  program  rather  than  user) 
First  observation  in  the  group  (raw  and  transformed) 

Variable  means  and  variances 

Variable  intercorrelation  matrix  (optional) 

3.  Overall  Data  Summary 
Overall  means 

Overall  variances  ■ v’-v-.  f;// 

Overall  correlation  matrix  /<•. 

4 • Discriminant  Function  Information . p vp,  f V ■ 

Discriminant  - criterion  f Vv:' 

Percent  trace  accounted  ^ for  by  criterion  •■‘.CCp 

Rao  * s chi - square  and  degrees  c * freedom  for  the  function 
.Function  weights ' for  raw  data  • ; V--; 

Function  weights  for  data  adjusted  to  unit  variances  (optional) 
' Mean  discriminant  score  for  each  group  • -Hi 

5.  Overall  Discriminant  'Statistics ?\3 pCCpC 2 p; 'vp-;pf  f 

, : Group-  centroid?  in  discriminant  space  (optional)  pf 
Intercentroid  distance  matrix  (optional) pC 
Back  solution  of  discriminant,  equation  (optional) 


O 

o 


6.  Discriminant  Scores';  (optional 

Capacity  V:'  Cp.f p fC; 

Number  of  variables  must  not  exceed- . C’; ipCl  pCC i'J/ 

Number  of  groups  must;,  not  exceed  5 tt'- ' : v f ^ f 7:^ 2 f v;; 
Number  of  observations  in  any  given  group  mustnot  exceed  9,999 
Number  of  scores  (if  requested)  must  not  exceed  ID  per  respondent 

REFER E N C E $ p ' ':pv> "2-  ^ 'i f V. t f p -:S J 

1 . Rao,  C.R* , Advanced  Statistical  Methods  M Brometfio  Research, 
(John  Wiley  $ Sons,  Inc. , New  York,  1952)  Ch.  9,  p '■  p;V ; 

2.  Bryan,  J . G . , "The  Generalized  Discriminant  Function:  Mathe- 

matical Foundation  and  C ^mutational  Routine,"  Harvard 

Edu  ;ational  Review,  31,  2,  (195D,  C i : ; 
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INSTALLATION  NAME 


Office  of  Data  Analysis  Research 
Educational  Testing  Service  (ETS) 


AUTHOR(S)  AND 
AFFILIATION(S) 


Program  due  to:  J.B,  Kruskal 


R . F . Long 
Bell  Telephone 


Laboratories 


Modification  due  to:  D.  Kirk 

Educational  Testing 
Service 


LANGUAGE  FORTRAN 


COMPUTER  IBM  360/65 


PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 


FUNCTIONAL  ABSTRACT J 

The  latest  version  of  the  multidimensional  scaling  program 
written  by  J.B.  Kruskal  of  Bell  Telephone  Labs  is  available,  y? 
In  addition  to  the  improvements  made  from  earlier  versions, 
a much. faster  sort  has  been incorporated  into  the  program  and 
a multi -calculation  facility  using  random  starting  configura- 
tions within  one  machine  run,  has  been  made  available.  This 
feature,  in  addition  to  being  more  efficient  than  the  old 
technique  of  punching  cards  fpr  subsequent  runs , increaseG  ^ 
the  chances  of  converging  to  a global  minimum  within  one  machine 
run  with  the  corresponding  savings  in  time  and  cost. 

A modification  to  the  output  was  made  so  that  normally  only  the 
best  of  many  possible  configurations  is  printed.  However,  each 
final  configuration  and  even  the  individual  iterations  may  be 
printed  (as  done  in  Kruskal 's  version)  if  desired. 

The  progiam  will  handle  60  subjects  scaled  in  up  to  ten  dimen- 
sions. Calculations  can  be  repeated  up  to  99  tiles  on  as  many 
as  1800  data  values. 
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» ?,Mt :1 1: id '* w«ns ional  Seal ing  by  Opt imi z ing  Goodness 
o±  Fit  to  a Nonmotric  Hypothesis Psyehometrika , 29 , 
pp.  1-27,  (1964) . 

Kruskal , J.B.,  "Nonmetric  Multidimensional  Scaling:  A Numerical 

Method,"  Psyehometrika,  29,  pp.  115-129,  (3964). 
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yLS4jUiiJ  1 1 VI.  lli'LL;  • L»  emulation  Par.kagu  for  University ’Research- 


and  Training 


CALLING  NAM£  SPURT 


INSTALLATION  NAMi 


AUTHOR(S)  AND 
AFFILIATION ( S ) 


Vogelbaclc  Computing  Center 
Northwestern  University 

.Gustave  J.  Rath  ''XL 

Department  of  Indus  trial  Engineering  and 
/'■Management" Sciences 

Mar  tin  Go  Idberg  $ Qi  :h  -;■?  r ; 

Leonard  ■ Weiber ••  ■ • --V ' V T;**/*1  i :' /*;w”  ' 

^ ors.it  >r,:^  f ' ikk;;/ 


PROGRAM  AVAILABILITY 


FORTRAN' 


*vy; 

ii-' 


' ’v^kvV 


V*vv 


Beeas  and,  listings  presently  available  :■' 

Lorraint 


Vy,7  v ;i  ?V)-;*- . -"■  -i  "th kXv'**,";-: .,-ii.::- '•*■*!*=  #WV.y&V'W«.r  ■>•/:.,  ■ 

Ifit  4 c a r*rtTnrtt*  Ct Vt  Ai^Nt  4 l a ';;;' 


/ SPURT  is  a coiaipr eh.^naii  e 
tine s that  ata vid^  *$£»«&  t 
■-  /:';  u sefui  r ontlnbsg 
age  FORTRAN  pt^grai^r^lv  _ 
having  ■ to;  iaa  r h ftba; 
r grammlng  languagOr ""'  ‘ 


mu 


^iWJjer ■ I»^||vf %t; p* rts...h  r ’■  ■■ ; ; 


■:/;*«  f V.'  V\  -? X vi 


;:/:  I.  CLOCK  Odnava ., „,,,o. ■ 

/,  II.  ’■■■•: : StoohasMo;  X rTuT':^’ . 

ur. ;; , Siati  etieal ■ Comp u tdtirn#?r!$P U#  T3 
TV.  Analog  Si^ulator9^SPtJ^t4  ■ /,'rX 

Vi,  Matrix  and  Graphical  0 if  $ p« 


It ,.«  . ,.>  */; 

V ..‘i  • . .,  • •’/**  • ****'’  '•*}->  ; 


Li8t~'Proces8in<a  and  Ju e ue~MarkipuT%  i on’^PVRT;^  ■ .;.  ;g; ■ 

Msi  + t)4r  rivtA  fir>/inhiaal  ijU£TiU't-**~-SPt}R‘£&  V/v  i-1' . : // 


t. 


/.  * fc  ’ 
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OiiiUi  Dir/J 


Thu  following  is  a .lifting  ana  brio.: 
routines  coni  allied  :*n  each  » £ ; the  si:.-  JSpr.RT  • pa* 


el-  tiie  various  sub* 


t ? 


CLOCK  Generation— SPURT1  ; to  implement  disc  ete-time . simulation 
models;  to  cause  events  to  occur  in  the  proper  time  sequence 

The  CLOCK  subroutine  consists  basically  of  twe  3 ists : 

Master  Time  List- — contains  events  scheduled  o happen  in  the 

future;  \ Vy.y; ! •••;' ■ ::y;"  i; .;'hUyv; \W V y/ygy  % 

Master  Time  Queue — contains  events  that  could  not  t*.ke  place 
at  the  time  when  they  were  scheduled  to  and,  therefore , have 
been  res cheduled;-  i*  e.y, ; • they  have  been  blocked  and  ' are  wait 

. ing  in  a; queue . r - . ; ;; • : « {* ' ■ 1 • ; ;• . • ,;;V  J ;y  ' 

Events  ' can  be  stored  on  -either  list 


■lv/VV 


Exogenous^—those  -that  are  the,  routine;  '• 

, v Endogenous— those  that."  are.  i \ •• 

• '.'\;-thes e.:.  are:  ’"generated  < dynamida&Jit  then  . s.  < 

/)*'•  ■ j-CTv- ; ••  y; ^ 

Stoch as  1 1 c Ge  ne  r a t or  s — *$ P U RT2 : to  generate  ;>.-7 

< probability  distributions  and  to  Calculate  sample  ^ V '*r v; •;■  *'  ■; 

Permits  sampling  a diaer L'.ta • i#a|;  p#o!>abil^ 

, Enables  the  ^ user  to  appr^l^  " 

hu  tion ; hy  means  of  (% 

Permits  the; ■' ; 

;;  distr ibution  in  a def ined 


• STOGNlf 


STOGJN2 
UNIPP 
RANDTN 
NORMAL 
NEGEXP 
VO ISSN 


Provides:;O';0nif orra.vdist^4h®iOh 

„x.  nea  i»xery»x  .*  ;:>r. .;:  - ^^^-Vy.irv 

Allows 

mal  dis  trihut  ion  with  iiire#  itean  a|iathl^hr<td  jviati  o* 

::■,  •-  :f  v • • ■. ; ;.:.  • ;:  f:  »• : '.; * - -s •■  •' ;: : ’■  ;.;  k r%-\ '••  • V\- : '" \r: 

Permits  the  user  to  obtain  a ran4om  sample  from  the 
negative  exponential  distribution  ; 


Provides  the  user  wi  th  a 

■dis tribute  on  y-  . ;'7'  -j ■: "•.  ; . .•;>?•  ^ •*  ' 


■^m 

in"  I r 


i 4^’. 


continued 


2/7 : 


er!c 


9 0 0 

J ni  * f J j 


h 


DO  0071 


t i 

O 

o 

o 

Q 

© 


huy 

Discin' 

LINEAR 
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RANPER 


Provides  .a  •. and  *i»i  srmp  ,_■$  iYum  the ' Erlang  distrioution 

Permits  sa  opliug  tr  >m  a step  function  describing  a 
discrete  camulat  .ve  distribution  of  integer  values 

Provides  the  use.  with  a random  sample  from  a cumula- 
tive distribution  that  is  obtained  by  linear  interpo- 
lation in  a nonequidistant  table  of  real  values 

Provides  a boolean  value  of  TRUE  or  FALSE 

Generates  a uniformly  distributed,  random  permutati^ 
of  tbe 


■ St  a t is*  la  1 C om  p u t4 t i<ms4^UR T $¥/ 
eters  and  h is  tog  rams  of  data  ;arrays\.idi.:AV/ 


Subroutine 

STixi'i:;:'®; 

STIX2 

STIX3 

;GTiX5':':-g;|; 


?%■ 


• •Vi. \y 


.Three  :;int  erraiat  t <L.  sub*'^  pt  int 


a norm 


■'  }<r . 

. A..-:  v , 


Evaluates 
Evaluates  thd • 

Ranks,  an 

diani and  v-r  ang©.K'&$^ 

Produces  a ■■  siatist^^d^ 
3 n an  aTray,includl} 
ard  devi at ion , standi 


*v. 

;*  ■ •• =. v . 0;... 


‘ *31;  \ Vvfvi  ■ v n.  -- . 

/ U*  ,v;  >?y- 


.V':')'.;:;.sVal.ues',  range , and  a 

An  alog  S i mu  1 a tor  s*^-S  PURT4 : ■ to  enable 
computer  problems  on  a digital  computer  / 

Sul  routine  s~v< v ;•  <;;•••••  * ww* 

ANALOG  subrout  ines ' make  :l.t 

SECND . . ^ " ;' ' ;;: ou t|  tit  iai»ii.iar:r'tb';>;rayb^id^iSd«^t^ 
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rays;  entries  in  lists  are  i»Xi  arrays-- 

Subroutine 

ADFIFQ 


lists  are  iiiXn  at 


ADLIFO 

REMOVE 

PURGE 

DISiL 


Usage  ■ . : 

Adds  an  entry  at  the  bottom  e r the  list;  it  can  be 
removed  only  after  ill  thr  elerents  presently  on  the 
list  are.  &due  (builds  fir  ;t-in  xaSt-rut  list) 

Adds  an  entry  at  the  op  if  the  list ; it  will  be 
removed  before  any  o the t entry :7 ijp-’lP-® 

(buil ds,  las t-in  first-out  list) W¥$M} 

Removes  the  top  (or  first)  entry  from 

Destroys  the  contents  of  a list  i:yl;;y;.yy  ^ '7’'' 

Prints  the cphtentf iof | a 


vy  to  rank 


tn 

o 

o 

■ 

o 

-4 


Addi  t ional  ^Subroutines.  :;|i:n  -'SPURTS 
1 is  tv  and  to  ' de  lete  or  to  ;in$ert| 


A.; 

,5- 


Matrix  'and.;;6raphical\ 7 
pr in c ing  and  graphical  output  ,.c  • \ r,  7'-  7 7*>7v  '•  £ 

;»v  ';.i.  ’l1-',*! ;/» ,, '•*<^7*  .,£*  /•%.*<• v^f' 1 7' ' • ■’'VrV.  v v#\V:-fW‘ ' v'/Ay;': ' .'  '.!*•,’ 


Subroutine 
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'"  ■ . .,  ' • ’ " * '■l.  -•  ." 

GRAPH:;:v;|S| 

REFERENCES 


ti*  ••:' 


Ueage- 
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CALLING  NAME 

INSTALLATION  NAME 


AUTHOR(S)  AND 
AFFILIArON(S) 


LANGUAGE 

COMPUTER 


Hu uucLr ic  Mol. t id  linens ionai  Seal  ing 

Subroutine  KRUSCAL 

Michigan  State  University 
Computer  Laboratory 

Alan  M.  Lesgold 

Computer  Institute  for  Social  Science 
Research 

Michigan  State  University 

FORTRAN  or  COMPASS 

CDC  3600  I'/- fir 


PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 


CONTACT 


Or . Anders  Johanson,  Programming  Super  visor 
Applications  Programming,  Computer 
' Laboratory,  Computer.' Center , Michigan 
State  University,  Hast  Lansing*  Mich. 

'i  Tel . ; (517)  355 


FUNCTIONAL  ABSTRACT V 

KRUSCAL  is  an  implementation  of  J.B.  Kruskel's  recently  published* 
numerical  method  for  multidimensional  scaling  by  optimizing  1; 
goodness  of  f it  to  a nonmetric  ^hypothesis 2 1 Given  a matrix 
similarities  or  dissimilarities  between  n variables,  the  routine 
outputs  a configuration  of  n points  in  a specified  number  of 
dimen.'  ions  such  that  the  distance  between  any  two-  points  is  a 
monotone  function  of  the  dissimilarity  of  the  two  variables  cor- 
responding  vto:'.^ 

Genera  1 Description  of  I nnut  ' 

KRUSCAL  will  accept  as  input  any  matrix  or  half matrix  (below 
major  diagonal)  with  or  without  the  major  diagonal,  of  similari- 
ties ?r  dissimilarities,  including , among  others , correlation 
coefficients , confusion  probabilities , interaction  rates  among  H 
groups,  etc.  This  matrix  need  not  be  symmetric,  and  the  program 
allows  for  missing  data;  interpoint  distances  corresponding,  to 
missing  ata  values  do  not  contribute  to  the  stress. 

T:".  V:i  continued 
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SRATAV  - Weighted  average  of  S RAT 

= SRAT . ^ x SRATAV-  , & \ • :V*-F  o v'-K' 

CAGRGL  * Cosine  of  angle  between; gradient  and  previous  gradient1 
COSAV  = Weighted  average  of  CAGRGL  ; ‘ 

* (l/SKAGRGL.^-y^ 

ACSAV  = Weighted  average  of  the  magnitude  of  CAGRGL,  computed 

■ in  the  ' s ame  manner  as  COSAV  f. •3'^ ^ : ' 'A;.; 

SFGR  - Scale  factor  of  gradi^t>  {famo  as  /':/Krus^ 


Also,  in  every  case,  the  final  number  of  dimensions  is  printed . 
There  is  an  option  for  printing  the  intetrpoint  distances  * in 
each,  final  configuration,  and- an  option  for  punching  the  final 
configuration  onto  cai  ds  (see  description  of  option  c a fds ) > 

In  the  two-dimensional  case,  the  final  configuration  is  alsci  § 
plotted  ' (on the.';  line  ■■  plotter.) 

1 . Kruskal,  J.,  ’’Nonmetric; Multidimensional  Scalings  A Numerical 
Method”,  Psychometrika,  20 , pp . 115— 129 s (June,  1964). 

2,  Kruskal,  J.,  ’’Multidimensional  Staling  by  Optimizing  Goodness 
of  FiA  to  a Nonmetric  Hypothesis  ,,f  Psycbometi  ika , 20 , 

pp.  i— 28  , (March,  1964v.  . ' t ^ 
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DESCRIPTIVE  TITLE 

CALLING  NAME 


F3R“n 


Subroutine  Package  to  Solve  Ordin- 


ary Differential  .Equations 
NODE 


INSTALLATION  NAME  Iowa  State  University  Computation  Center 


AUTHOR(S)  AND 
AFFILIATION^) 

LANGUAGE 

COMPUTER 

PROGRAM  AVAILABILITY 

CONTACT 


Iowa  state  University  Computation  Center 
FORTRAN  IV : ; v ^ ^ : V;' ; 

IBM  Sys  tern:' -3  6 0/  'M3. ' 

Decks  and  listings  presently  available  , 
;Pr0;Cla;^ 

Centex  , Iowa  State  Tlnivetsity,^  Awes., 

Ia.  50010 


FUNCTIONAL  ABSTRACT 


NODE  is  a set  of  subroutines  to  isioivW'^  ordin- 

ary dif  ferent ial  equat  ions  * 7 us ing ' di s ere ta-r Bi^hbd ari/The-  7, 
predictor-corrector  equations  Oof;  " 

of  st?bility , are 
t iall>  ealeu  la  ted  by 

•'  ''  :-v-.  - V - •'  ■'  ‘ t.  ‘.Vv  v i ; V7.  ■'•G'  :*  * :i  V;.V'  At -a  . 


Systems  for  which  NODE  is  adapted "miy. 

etically,  - every  ordinary  d if ferentiai  eqti^irO^  than 

one ' can  be  reduced  to  a system  of 

differential  equation  of  order  m ,givOn  :;by|v':':i;' f'u  '^>;V :~U¥' -'1<  1 ‘ 'VVj 


FUG' 


; i,l:  *JV 


y — * f[ X, y y’.y" ; ttmmM : i 

where  f is  'a,  given' ■■Tanct'iO».''-of. " ,'x ■ 7/' 

. in  'parentheses'  denote  derivatives,)  The  rdqoc^o^^  first 
■ system  is  accomplished  by  setting 

' » y^ 


%;•;  '■+/? ... 


Yi  * y»  y* 


’7: . , ' 

■.VVG/'  :r>  ' 


m 


If  the  functions  y x , y 2, * * * , y^  satisfy  the  system 


y}  * y2 

y\  * y3 


y 1 w 


,yi.y2r--  - .ym) 


continued 


e 

ERIC 


O ( n 

^ o # 


2 y- - • s*1 -v 


V;  " ; •'■  : 


t<4 

V «b  • 

; ■ O 

O 

. o 
o 
o 


000  0082 


y CJ:  ■ 5 vV*.. ) 


y 0 u u \‘j  i) /> 


, ERIC 


then  the 

equation, 


ti  on 


y-  (x)  evidently  muy 


L*a. 


is  ly. 


llie  original 


Such  first-order  systems  may  al'o  arise  in  a natural  way  from  many 
physical  problems. 

REFERENCES 

1.  Crane,  R.L. , "Stability  and  Local  Accuracy  of  Numerical  Methods 

for  Ordinary  Differential  Eqm  tions,"  Ph,D.  thesis,  la.  State 
Univ . Sci . Techno  1.  (unpublished)  v > . -1; ' y -C’C : ; f l;" i ■ 'f : C- yy; y C- y 'C • 

2.  Gill, S. , "A  Process  for  the  Step -byr Stop  Integration  of  Differ- 

ential Equations  in  an  Automatic  Digital  Computing  Machine 
Pr oc . Cambr idge  Phil . Soc  • 4 fp-p* 

"NODE:  a Package  of  Fortran  SufcrouUpes  ^ 

ential  Equations"  (user  manual)#.  Sltate  Dniyy 
, Ctr.  (July  1969:  ' 
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iUPTIVK  TITLE 


CALLING  NAME 

INSTALLATION  NAME 

AUTHOR(S)  AND 
AFFILIATION (S) 

LANGUAGE 

COMPUTER 

PROGRAM  AVAILABILITY 

CONTACT 


FORTRAN  'iub routine  Package  tu  Solve 
Ordinary  DiiierentiaJ  Equations 

DNODE 

Iowa  State  University  Couputation  Center 

Iowa  State  University  Computation  Center 
FORTRAN. 

. IBM  System,.  360/6.5 

Decks  and  listings  presently  avai lable 

Dr , Claire  Gi  Maple,  Director,  Computation 
Center,  Iowa  ?;sta*;ev 'University  ,PAmes:,..  XavC./'' 


FUNCTIONAL  ABSTRACT 


■ ■ DNODE  i s a s 4t  of  subroutines  : to  solve ^ ; 

■ ord  inary  ditterential  equatio^>  Wi^  if ; 

and  ;iioubBnptfeGisi0n/*^ 

ipidentical^a^ 
ever,  the  i mplementaiioiV:*f:4$b^ 
revision  in 
: i (Plea jo 

. ^ JIE ;Ky : t -r tV': ' ^ : ^ ; 

; C ’’DNODE : A P a ck a ge  o f F o r t r an  S ub r ou tine sf /£<r  f$ blve  , Qidinaiy  , Dif  “ 
ferential  Equations”  (user  manual}*;!^  i v.  Goi&pu  ta - 


. . ...•,  tion  Ctr ♦ (July  . .•  , t 

"NODE : A Package  of  Fortran  Subroutines ^$0®^  Ordinary  Dif- 

ferential Eqvations"  (user  manual) , la. , State  Univ.  Computa- 
tion Ctr*  (july  1969).  See  also  the  FIN  entry  “ 

(EIN  No,  000 


Crane,  R.L.,  "Stability  and  Local  Accuracy  of  Numerical  Methods 
for  Ordinary  Differe? tial  Equations Ph.D.  thesis , la. 
v state  Jniv.  Sci.  Technol  . {unpublisheilw;^. 
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'iCRPTIVE  1 ITU” 

CALLING  NAME 

INSTALLATION  NAME 

AUTHOR(S)  AND 
AFFILIATION(S) 

LANGUAGE 

COMPUTER 

PROGRAM  AVAILABILITY 

CONTACT 


■FORTH AM  oul.*'i‘ou  ti  to  Suuve-  Srunul  t aneou $ 

Linear  Equations  with  Complex  Coefficients 

CGjELCi  ^ , 

T3wa  State  University  Computation  Ce  ter 

Iowa  State  Uniyersity  Computation  Centei 

IBM;  Sys terny? 60/6 5;-.  ■; 2; .•  2 

DeckvS  and  listings  presently  available 

Dr .eclair  G.  Maple,  Director,  Computation 
Ctr . V I owa  State  University,  Ames,:  la*  SO 010 
Tel. : (515) 


*.«>*  /• 
'.WAV ' 


FUNCTIONAL  ABSTRACT 

CGELG is  a FmTRAM  aubrout ine  the i^a2sOt  dF  ai»^tanebue^ rStf 
’•equations / with,  complex-  coef^lc^^ 
of  ■ hand! ing . more  than  one  sett** ■• 

Ye  t , t he  mo  st  des  0 aspect 

The  proc.  dure  used  1/:. ‘r'’ 

ot  ing)  me  "hod  ,V-rmodifie<i/:for-y-c6mple^ 

' the.  first-,, step  i s’; a • -forward -re4u^A<i*& 
matrix  is  . educed  to  an  u) 
row  and  coluim  trans^o tma  t ion? 
cessive  back  substitution. 


REFERENCES 
1,  Ralston 


tions.  ! ;S-' 

«'  ■'.•••*  Vv  V,.v :W  •«'  ; }&•?■ ■»•<•'■■  fa1,?*'  'r&iL''  M v 
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ston,  A. , d First  Course  in  Utme^oal'^aWeii1  (McGra^Hiill 
Boole  Co. , Inc.*  New-:^:brk  ,A.10&5$:,y^^^ 
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Dt’SCkiPTi  Vf*  TITLE 


Mi nr os  Method  of  Factor  Analysis 


M.INRIio 


O 

o 

o 


Office  of  Data  Analysis  Research 
Educational  Testing  Service  (ETS) 


AUTHOR ( S ) AND 
AFFILIATION^) 


LANGUAGE 


COMPUTER  IBM  360/65 


PROGRAM  AVAILABILITY  Decks  and  listings  presently  avail  .ble 


FUNCTIONAL' .ABSTRACT 

The  word  "minres"  is  a contraction  of  "rain imum  residuals , V and 
designates  a method  of  factor  analysis  involving  t^e  minimiza- 
tion of  off-diagonal  residuals  of  a correlation  matrix.  Such  a 
method,  which  has  long  been  sought,  has  miny  features  that 
recommend  it  for  initial  factorization  of  a correlation  matrix. 
While  the  objective  of  the  principal -factor  method  is  to  extract 
maximum  variance,  the  objective  of  the  minres  method  is  to 
"best"  reproduce  the  obser'  ed  correlations . The  latter  objec- 
tive can  be  traced  to  Thurstone,  "The  object  of  a factor  prob- 
lem is  to  account  fer  the  tests , or  their  intei correlations , in 
terms  of  a small  number  of  derived  variables,  the  smallest  possi- 
ble number  that  is  consistent  with  acceptable  residual  errors”, 
(Ref  . 1,  p.  61).  This  px*>b2em  has  been  resolved  (lief.  2,  Chap.  9) 
by  minimizing  the  residual  correlations  (i .e . , the  differences 
between  the  observed  values  and  those  xepreduced  from  the  factor- 
analysis  model) . . . ^ ;.’.v 1 f/  • 

The  basic  factor-analysis  model  may  be  pvt  in  the  form 
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in  //Rich  the  c.om.mou  f Mcio.t  loadings  :1m  the  iiintr:” x.  A : • (a-jp ) arc 
irawetevs  to, be  estimated „ However  such  a solution  is 


the  only  pa? 

obtained,  the  mr fjt  i x R1  of  reproduced  correlations  with  communal i 
ties  in  the  principal  diagonal  i » given  by  (Kef.  2 » p.  28), 
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where  ui correlated  factors  are  assumed  without  loss  of  generality. 
The  condition  for  a least-squares  best  fit  to  the  off-diagonal 
correlations  may  be  expressed  as  follows. 

4 r~  m — 2 

£ 

p=l 

The  objective  function  in  (3)  is  to  be  minimized  under  the  con- 
straints . 


3.  f (A) 


n- 


l in 
k-j+1  j=l 


rjk 


*jpV 


- mm 


h2  = 
J 


m 
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a2 


p=l 


IP  “ 1 


(J -1,2 


Thus,  the  object  of  the  min  res  method  is  to  minimize  the  function 
f(A^  for  a specified  number  of  factors  m by  varying  the  values  of 
thr  factor  loadings.  The  communalities  (restricted  to  numbers  be- 
tween 0 and  1)  are  obtained  as  a byproduct,  of  the  method. 


The  basic  mathematical  method  employed  in  the  computer  program  in- 
volves the  Gauss -Seidel  process  whereby  successive  displacements 
are  introduced  in  only  one  row  of  A at  a time,  making  the  objective 
function  f(A)  quadratic.  The  mathematical  technique  for  minimiz- 
ing p quadratic -functions  subject  to  side  conditions /involving 
inequalities  is  extremely  difficult.  However,  the  inequalities 
can  be  removed  from  the  problem  at  hand,  so  that  it  ca  „ be  made 
tractable  (Ref.  2,  p.  192).  ’ 


The  computation  of  factor  loadings  is  continued  until  the  follow- 
ing criterion  is  met , ; 1 C 


max 


5*  j,p  i (i)ajp  — (i— l)ajp 


< e 


' S3 


1, 


,n 


when  i is  the  iteration  number  and  e is 
mum  number  of  iterations  is  reached. 


preset;  or  until  some  uaxi- 


The  test  statistic,  U (Ref,  2,  p.  197) , for  testing  the  signifi- 


* **  v ^ w w w «*.  p ^ ^ Jr  ~ J r \ ■ ■ — — — . cf  ■ w 

cance  of  m factors  i's-  calculated  at  the  conclusion  of  the  program. 
This  is  asyrntotically  dustributed  as  X2  wi-Uv  %( (h  ^ m)  2 + n — m) 


degrees  of  freedom,  whore  n is  the  number  of  variables  ♦ 
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alternative  -principal - tac  /or.  solution  t4peK(.««it  • mi  some  \com~ 

miinality  input)-;  (3)  muircs.”  solution,  >long  wi:>4-  derived^ common- 
alities; (4)  value  of  the  objective  function  £ (A)  for  this  solu- 
tion; (5)  matrix  c£  r.osi  udal  ...correlations' ; (6)  frequency  d is- 

tributirn  of  the  residuals' 5/  f?)  frequency  distribution  of  the 
difference!;  xe;  factor  loadings  between  the  final  iteration  and 
the  preceding  one;  (8>  test  of  significance  for:  the  number  of 
common  factors;  and  (P)  tine  for  all  the  preceding  calculations « 
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RE  F EREN  C E,S  ^ ^ 2 X . : X C ’ y ^ / :/;/ ,/V 

Thur stone , L . 1 . , Multiple-! 'ae tor  Ana lya%8 , (University  of  Chicago 
i*ress  , /Chicago , / I ir ... , 


Harman, -XlliHiy  fio  farn  Faoi o'v, -2 A nolyai ^e. : 
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DL SCRIPT I 


v.n  ui 


Mat x i.x  Opojt  at i uus 


AES  106 


INSTALLATION  NAME 


The  Mi  chi  gain  State  University  Computer 
Laboratory,  Applications  Programming 


AUTHOR(S)  AND 
AFFIL IATION(S) 


William  L,  Ruble 
Richard  J.  Martz 


Agricultural  Experimental  Station 
Michigan  State  University 


LANGUAGE 

COMPUTER 


3600  COMPASS  (closed  subroutines 
callable  from  FORTRAN  600  or  COMPASS) 


CDC  3600 


;/  { ‘ 


PROGRAM  AVAILABILITY 

CONTACT 


Decks  and  listings  presently  available 


Mr . Ander s J ohans on,  32 4 C omput er . Cen t e r , 
Michigan  State  Univers ity , East  Lans ing , 
Mich,  t 4 8 823 


FUNCTIONAL  ABSTRACT  ^ 

This  is  a package  of  several  subroutines  for  double-precision 
matrix  manipul at \ 


REFERENCES 


Michigan  State  University  Agricultural  "’Experimental Station 
AES  MISC  Series  Description  Numbere  1Q6CS  1060,  106E, 
i 061,  1 06  J,  106K,  106L,  Mimeographed  descriptions  avail- 
able through  Mr . Jphanson , above > or  £rom  EINSat  th^  ^cos t;  v ^ 
. of  reproduction.  : -t ! p:.vV M BV 
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<jESCUI T i I V1-;  TITLE 


\ ‘USB  On-  111  lie  Gys  tens 


CAL LINT  NAME 


OLS 


INSTALL AT? ON  NAME 


University  of  California 

Santa  Barbara 

UCSB  Computer  Center 


AUTHOR(S)  AND 
AFFILIATION(S) 


Dr.  David  Harris,  Principal  Investigator 
Ron  Stoughton,  Principal  Programmer 
UCSB  Computer  Research  Lab, 


LANGUAGE 


COMPUTER 
PROGRAM  AVAILABILITY 


Basic  Assembler  Language 
IBM  System  360/75 


Listing  of  programs  may  be  obtained  by 
special  arrangement  with  the  Computer 
Research  Lab., U Vf'T 


CONTACT 


Glenn  Davis,  OI.S  Manager,  Computer 
Center , Univ.  of  Cal . , Santa  Barbara , 
Cal . : ' 93106 


Tel. : 


S)  961-2462 


FUNCTIONAL  ABSTRACT 


The  UCSB  On-Line  System  (OLS)  provides  the  capability  for 
sophisticated  mathematical  analysis  for  use  in  solving  prob- 
lems where  human  interaction  is  either  necessaty  - or  desired. 


OLS  accepts  both  real  and  complex  numbers  (scalars)  as  oper-  'LLf 
ands  as  well  as  lists  of  such  numbers  (vectors) « y Operations  : T 
performed  on  scalars  produce  scalar  results,  which  can  be 
numerically  displayed;  operations  on ^ vectors  produce  vector 
results  (the  specified  operation  being  performed  on  each  xom-  y ; 
ponent) , and  results  of  computation  can  be  displayed  ei.taer 
nume  ically  or  graphically.  Operands  ; can  be  stored  and:,  used  : ^ 
as  required.  Operators  include  sine,  cosine,  logarithm,  and 
exponentiation ; and  each  is  e>ec  ited  with  a: single  button  push. 
Facility  is  provided  for  interaction  between  operands  of  dif- 
ferent types  (e. g.  vectors  anu  scalars).  In  addition,  a limited 
set  of  operations  manipulate  integers  Used  in  subscripting. 


Additional  features  are  provided to  support  OLS's  basic  mathe- 
matical , capability.  Although) OLS  normally  executes  each 


continued 
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lull. '(’.on  as  i t hs  pushed,  a but'o;*  *u  qutmce  nay  he  do 'fitted,  wimcd, 
and  saved  for  later  execution.  .‘onveuient  means  are  provided 
for  editing  such  sequences . List/  of  Duttons  to  be  executed 
can  include  programmed  pauses , allowing  manual  and  programme 
activity  to  be  interfaced;  as  well  os  branching  based  upon 
results  of  computation.  Messages  can  be  composed  of  alphameric , 
Greek,  and  special  characters,  and  displayed.  Those  characters 
not  specifically  provided  by  OnS  may  be  designed  by  the  user 
and  stored,  and  then  are  available  for  ise.  A collecti  on  of 
button  lists  and  user  created  characters  is  referred  to  as  a 
"system".  Systems  are  named  and  can  be  permanently  stored  and 
later  retrieve  l.  Portions  of  systems  may  be  transferred  between 
systems,  and  systems  may  be  transferred  between  users.  Sets 
of  scalars  and  vectors  may  also  be  named,  permanently  stored, 
and  later  retrieved. 

Apart,  from  OLS*  s mathematical  capability,  a recent  development 
provides  the  ability  to  create  and  edit  a "deck"  of  cards  ana 
submit  it  for  execution  in  an  OS  partition.  Operations  on 
string,  record  and  file  levels  are  provided.  Data-sets  residing 
on  any  disk  pack  within  the  installation  may  be  fetched,  examined 
modified,  and  submitted  for  execution.  Work  continues  in  the 
general  field  and  further  developments  are  expected, 
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lit  SCRIPT!  t/E  TITLE 
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CALLING  NAMli 


INSTALLATION  NAME  Office  of  Data  Analysis  Research 

Educational  Testing  Service 

AUTHOR(S)  AND  Procedure  due  to:  L.  Guttman 

AFFILIATION(S)  , J.  Lirjocs'- 

University  of  Michigan 

Program  due  to:  J.  Lingoes 

Universiy  of  Michigan 

Adaptation  due  to:  D.  Kirk 

Educational  Vesting 

■.  v; '..K'VvVi-  /Service 


LANGUAGE  MAP; \ ///.Jy// /•:  r . 

■ COMPUTER  yi-  T’. 

P ROGRAM  AVAI LABILITY  Decks  and  listings  presently  available 

CONTACT  -Mr.  Ernest  Anas  tasio»  Off.  of  Data  Anal ... 

. / /.Research,  Educational  Testing  Service 

Rosedale  Road,  Princeton,.' N.J  08540 
Tel. : if  L609)y 92 1-9000  ext 

FUNCTIONAL  ABSTRACT  LLflTTT 

SSA-1  represents  a nonmetric  technique  for  finding  the  smallest 
Euclidean  space  for  a configuration  of  points.  To  quote  from 
the ' author  ’s  .description , ; 

Briefly  stated,  the  problem  posed  for  the. . .program  is : 
given  a matrix  of  inequalities  among  pairs  of  points  -f:% 
in  a metric  or  nonmetric  snac  j,  determine  a 
Euclidean  coordinates  such  that  the  ii stances  calcu- 
lated from  then  are  a monotonic  function  Of  the  ranks 
or  order  'among  the-, inequalities > i *'d. 

(The  voluminous  list  of  references  related  to  this  topic  are  avail- 
able through  the  contact  person*)  ;//.'//V--v A/\//v//-^^  \/x// 

According  to  the  authors , a major  computational  advai tage  of  this 
program  is  that  it  avoids  the  local  minima  problem  inherent  in 
the  Kruskal  program  (see  EIN  No.  000  0008)  by  employ  ng  a rank- 
image  principle.  The  program  can  handle  up  to  70  Variables  in  K> 
ten  "dimensions. . , *h 
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DESCRIPTIVE  mii 


Best  Least:  Squar*.  Polynevu laX 
Approximate  on  Suhrort in  ; 


O 
O 
* 3 


CALLING  NAME  LSPGL 


INSTALLATION  NAME  The  University  ) E Iowa 

University  Computer  Center 


AUT,J0R(S ) AND 
AFFILIATION(S) 


LANGUAGE 


COMPUTER 


PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 


The  LSPOL  routine  computer  the  coei f icients  of  the  polynomial 
of  degree  n which  best  approximates  (in  the  least  squares  sense) 
a set  of  data.  The  degree  of  the  polynomial  must  be  less  than 
or  equal  to  20,  The  method  used  is  that  oi  Beckett  and  Hurt1 . 

REFERENCES  • 

1.  Beckett,  R.  , and  Hurt,  J . t Numevioal  Calculations;; and 

Algorithms  t McGraw-Hill  Book  Co . , Inc, , New  York,  1067) , 
pp.  264-290.  ••  ;V'C; 
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Invert  I ...  I - Behaved  Matrices  Us  i ng 
Mo  tell ing  and  Bodewi g 4 s 1 terative 
Technique 

H RDM IN 

The  University  of  Iowa 
University  Computer  Center 

hobert  G.  McCord 

Graduate  Student  in  Comp.  Sci. 

University  of  Iowa 


LANGUAGE  FORTRAN  IV 


COMPUTER  IBM  750/65 

PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 

CONTACT  Mrs.  Louise  R.  Levine,  Program 

Librarian,  Applications  Programming, 
University  Computer  Center, 

The  Univ.  of  Iowa,  Icwa  City,  la.  52240 
Tel.:  (319)  353-5580 


FUNCTIONAL  ABSTRACT 

This  routine  attempts  to  invert  matrices,  particularly  ill- 
behaved  matrices  such  as  a Hilbert  matrix,  to  a designated 
degree  of  accuracy.  Bodewig  and  Hotelling's  method  of  matrix 
inversion  with  iteration  is  used.  The  matrix  to  be  inverted 
and  an  approximation  of  its  inverse  are  passed  to  the  routine, 
and  it  returns  the  refined  inverse  and  the  product  of  the 
original  matrix  and  its  inverse.  An  MXM  work  area  must  be 
passed,  where  M is  the  dimension  in  the  main  program  of  the 
matrix  to  be  inverted.  Some  matrices  may  be  so  ill-conditioned 
that  either  an  approximation  of  the  inverse  cannot  be  found  or 
the  inverse  cannot  be  refined  to  the  degree  of  accuracy 
specified.  In  either  case  the  method  cannot  be  used. 

Method 

A first  approximation  to  the  actual  inverse  is  refined  to  a 
dosired  accuracy  using  Bodewig  and  Hotelling's  technique. 

Let  A”1  be  the  true  inverse  to  the  matrix  a.  and  let  Ao”1  be 
a first  approximation  to  A-1  such  that 
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The  norm  of  the  matrix  An_  1 - A“  1 can  be  made  arbitrarily 
small  by  increasing  the  number  of  iterations  since 

HA”1  - Ap-  1 

where  n is  the  order  of  A,  x v 

p is  the  . number ■ of  iterati ons . v J; V-f 

By  forcing  | |Ro | I to  be  less  than  one,  the  solution  can  1>e 
made  to  converge  to  A 1 . '/;• 

Accuracy  >V;;;X 

A 24X24  Hilbert  matrix  was  inverted  to  accuracy  of  KT4. 
REFERENCES  ■■■, 

Householder,  A.S.,  Prinaiylee  of  Numerical  Analysis  (New  Yorl 
McGraw-Hill  Book  Co. , Tnc. , 1953),  pp.  56-59. 
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Genural  Purpose  Simula ■ ion  System 


CALLING  NAME 


GPS 


INSTALLATION  NAMI 


W ash i iig t o r.  Uu i ve r s i t y 
Computing  Facilities 


AUTHOR ( S ) AND 
AFFILIATION^) 


IBM  Application  Program 


LANGUAGE 
COMPUTER 
PROGRAM  AVAILABILITY 


360  Assembly  Language 
IBM  360/50 


Proprietary;  available  for  use  at 
Washing  ton  Uni  ve  rs  i ty . Ava  liable 
for  distribution  from  IBM. 


CONTACT 


Dr.  C. B.  Drebes , Mgr.  , Scientific 
Data  Processing*  Computing  Facilities , 
Fox  1098 , Washington  University, 

3t.  Louis,  Mo.  63130 

Tel  ,1  14 ) 86 3r0 10 0 ext . i 3 141  / 


FUNCTIONAL  ABSTRACT 


GPSS  is  a transaction- oriented  languag designed  for  conducting 
evaluations  and  experiments  concerning  the  behavior  of  systems , 
methods  and  processes.  It  has  a modular  structure  which  per- 
mits ’’transactions"  to  flow  through  the  system,  where  their 
interactions  can  be  observed  and  modified.  A ’’clock’’  is  main- 
tained by  which  events  are  either  scheduled  to  occur  or  else 
determined  by  one  of  the  eight  random  number  generator}  provided. 
Iniormation  can  be  obtained  regarding  sequencing  of  operations , 
scheduling  and  all oration  ru 1 es , i nve ntories , queuing  disc ip 1 i nes , 
machine  failures , etc.  In  general , various  trade-offs  between 
cost  and  pe rformanc e can  be  s tudi e < i , T ^ ; ; 


REFERENCES 


Geneva!  Purpose  Simulation  System/ Z60, \ Introductory  User's  Manual 
(IBM  Manual  GH2Qn 0304- 0) , (White  Plains,  N.Y. : 

Tech.  Pub.  Depart, , 1 


General  Purpose  Simulation  System/ So  \ User fe  Manual  (IBM  Manual 
GH20-O326- 3) , (White  Plains , N.Y. : TVM  Corp*  Tech.  Pub. 

■ Depart.,  1969) . 


General  Purpose  Simulation  System/ 360 , OS  ( 360A-C&-17X/  Operator's 
Manual  (IBM  Manual  H20-P.7ll) , (White  Plains , N.  Y.  : IBM  Corp . 

Tech.  Pub.  Depart.,  1969). 
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CALLING  NA M CSMP 


INST ALLA1  ION  NAME  Washington  Unive.v si ty 

Coinput:* ng  Facilit.es 

AUIHOR(S)  AND  IBM  Application  Program 

AFFILIATION(S) 

LANGUAGE  CSMP  imbedded  in  FORTRAN 

COMPUTEF.  IBM  360/50 

PROGRAM  AVAILABILITY  Proprietary;  available  for  use  but  not 


FUNCTIONAL  ABSTRACT' '/C -"y-L : v \ j " 

CSMP  performs  a simulation  of  a continuous  system,  obtaining 
solutions  to  problems  expressed  in  the  form  of  systems  of  dif- 
ferential equations  or  analog  block  diagrams,  Typical  applica- 
tions might  be  a control  engineer’s  study  of  the  effectiveness 
of  various  control  system  designs , or  a study  of  a cardiovascular 
system  model.,  ;;L ^ : ; / r:'v A : ^ 

CSMP  provides  a basic  set  of  functional  blocks  with  which  the 
components  of  e continuous  system  may  be  represented,  and  it 
accepts  appli cat ion -oriented  statements  for  defining  the  con- 
nections between  these  functional  blocks,  it  also  accepts 
FORTRAN  IV  statements  which  can  be  used  to  handle  non-linear 
and  time-variant  problems . Input  and  output  are  facilitated 
by  means  of  user- oriented  control  statements  ■(  • /v-  ? 

REFERENCES  C t 1 

Sy e tern/ 360  .Continuous  System  Modeling  Pvopvam  ( Z$0A-CX-16X) 

Uoer'e  Manual  (IBM  Manual  GH20- 0367- 3 j , (White  Plains, 

N.Y.*  IBM  Corp . Tech,  pub.  Depart. , 1968). 


for  distribution. 


CONTACT  Dr.  C.B.  Drebes , Mgr. , Scientific 


Data  Processing,  Computing  Facilities 
Bex  1098,  Washington  V*'*” — ~ity, 

St.  Louis,  Mo.  63130 


63130 


Tel. : (314)  863-0100  ext.  3141 
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§ INSTALLATION  NAME 


AUTHOR(S)  AND 
AFFILIATION(S) 


LANGUAGE 
COMPUTER 
PROGRAM  AVAILABILITY 

CONTACT 


Generalized  Analysis  of  Transaction  Flows 

INDIFF  NUCC047 

Vogelback  Computing  Center, 

Northwestern  University 


Steven  J.  Brams , 

Syracuse  University 

Converted  for  the  CDC  6400  by  John  E. 
Michelsen,  Northwestern  University 

CDC  FORTRAN  IV 

CDC  6400 

Deck  and  listing  presently  available 

Lorraine  Borman,  EIN  Technical  Represent- 
ative, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road, 
Evanston,  111.  60201. 

Tel.:  (312)  492-3682 


FUNCTIONAL  ABSTRACT 

The  model  programmed  is  the  Goodman1'2  generalization  of  the  Sav- 
age-Deutsch3  transaction-flow  model,  which  is  applicable  to  any 
kind  of  quantifiable  transactions.  The  Savage-Deutsch  model,  pro- 
grammed by  Alker4  was  simplified  and  extended  by  Goodman  to  allow 
for  the  analysis  of  matrices  in  which  some  diagonal  and/or  non- 
diagonal cells  contain  blank  entries.  Such  entries,  which  may 
either  be  unknown  because  data  are  unavailable  or  unreliable  or  be 
known  a priori  to  be  equal  to  zero,  can  be  read  in  with  the  non- 
blank entries.  The  blank  entries  are  excluded,  however,  from 
calculations  made  by  the  program  for  the  cells  with  nonblank  en- 
tries in  the  data  matrix. 

The  program  calculates  three  sets  of  indices  for  all  cells  that 
correspond  to  those  having  nonblank  entries:  (1)  the  deviation 


A. . -E. . 
lj  i K 
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between  the  actual  volume  of  transactions  from  actor  i to  actor  j , 
and  that  predicted  or  "expected^’  E^j  by  the  model;  (2)  the 

relative  deviation,  or  acceptance,  of  actor  i for  actor  j's  trans- 
actions , defined  as 


D . . /E . . 
iy  ij 


> 


and  (3)  the  difference  between  the  relative  acceptance  of  actor  i 
for  actor  j’s  transactions  and  the  relative  acceptance  of  actor  j 
for  actor  i’s  transactions,  or 


RADF. . = RA. . - RA. . 

iJ  n 


(A . . E . . -A . . E . . ) /E . . E . . , 
v 1 1 li  li  ir  11  li* 


which  for  all  i and  j for  a symmetrical  matrix  about  the  main 
diagonal,  except  for  sign.  This  last  index  provides  a measure  of 
the  imbalance  of  transaction  flows  between  two  actors,  after  the 
effects  of  size  have  been  removed. 


To  test  the  hypothesis  that  the  transaction  flows  are  indifferent 
to  all  parameters  but  the  total  volume  of  transactions  that  each 
actor  sends  to  and  receives  from  all  other  actors  associated  with 
his  nonblank  entries,  the  program  calculates  the  goodness-of-fit 
statistic 


N 

2 = 2 


N 

2 


i-1  1= 1 


D • • RA.;  • = 

lj  lj 


N N 

2 2 (A. . -E. . ) 2/E. . , 

i=1  j=1K  il  iy  ' lj  ’ 


where  N is  the  order  of  the  matrix.  The  large-sample  distribution 
of  this  statistic  is  the  x2  distribution  with  L-2N+1  degrees  of 
freedom,  where  L is  the  number  of  cells  with  nonblank  entries.5 
If  x2  is  sufficiently  small  that  the  deviations  of  the  observed 
values  from  the  predicted  values  could  have  occurred  by  chance, 
then  we  would  accept  the  hypothesis  that  the  transaction-flow  mod- 
el "explains"  the  data.  When  the  x2  statistic  has  more  than  30 
degrees  of  freedom, 


ND  = (2X2)*  - 


[2L-4N+1) * 


may  be  used  as  a normal  deviate  with  unit  variance  to  test  the  fit 
of  the  model  to  the  data. 


The  percentage  of  transactions  that  would  have  to  be  moved  from 
one  cell  into  another  to  make  the  model  fit  the  data  perfectly  is 
also  calculated  by  the  program.  If 

N N N N 

T = 2 2 A. . =2  EE.., 

i=l  j=l1J  i=l  j-llJ 
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o P = E E 

5 i-l  j=l  T 

is, in  effect,  a measure  of  the  overall  magnitude  of  the  discrepan- 
cies between  the  observed  and  predicted  proportions  for  all  cells 
with  nonblank  entries.5 


Finally,  several  statistics  summarizing  the  distribution  of  the  RA 
and  RADF  indices  for  the  cells  with  nonblank  entries  are  incorpo- 
rated in  the  program.  Adjunct  subroutines  to  the  main  program 
calculate  the  mean,  median,  standard  deviation,  and  Pearsonian 
coefficient  of  skewness  of  the  RA  and  RADF  indices.  In  addition, 
those  pairs  of  actors  whose  D,  RA,  or  RADF  indices  are  greater 
than  a predetermined  amount  can  be  specified  in  the  output. 

REFERENCES 

1.  Goodman,  L.  A.,  "Statistical  Methods  for  the  Preliminary  Anal- 
ysis of  Transaction  Flows,"  Econometrica  3l , 197-208  (Jan.  - 
Apr . 1963) . 

2.  Goodman,  L.  A. , "A  Short  Computer  Program  for  the  Analysis  of 
Transaction  Flows,"  Behavioral  Sci.  9,  176-186  (Apr.  1964). 

3.  Savage,  I.  R. , and  Deutsch,  K.  W. , "A  Statistical  Model  of  the 
Gross  Analysis  of  Transaction  Flows,"  Econometrica  28,  551-572 
(July  1960). 

4.  Alker , H.  R.,  Jr.,  "An  IBM  Program  for  the  Gross  Analysis  of 
Transaction  Flows,"  Behavioral  Sci.  7,  498—499  (Oct.  1962). 

5.  Goodman,  L.  A. , "On  the  Statistical  Analysis  of  Mobility  Ta- 
bles," Amer.  J.  Sociol.  70,  564—585  (Mar.  1965). 
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DESCRIPTIVE  TITLE 
CALLING  NAME 
INSTALLATION  NAME 


AUTHOR(S)  AND 
AFFILIATION(S) 


Linear  Programming 

LINPROG  NUCC120 

Vogelback  Computing  Center, 
Northwestern  University 

School  of  Business, 
Northwestern  University 


LANGUAGE 


CDC  FORTRAN  IV 


COMPUTER 
PROGRAM  AVAILABILITY 

CONTACT 


FUNCTIONAL  ABSTRACT 


CDC  6400 

Decks  and  listings  presently  available 

Lorraine  Borman,  EIN  Technical  Represent- 
ative, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road 
Evanston,  111.  60201 
Tel.:  (312)  492-3682 


LINPROG  will  solve  any  linear  programming  problem  with  a maximum  of 
125  variables  and  75  constraint  equations.  It  utilizes  the  original 
(two-phase)  simplex  method  for  s )lving  linear-programming  problems 
and  uses  a rn'Ln'Lm'Lz'Cng  objective  function.  To  solve  a maximizing 
problem,  the  signs  on  the  objective  function  coefficients  must  be 
reversed  before  usage. 
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CONTACT 


FUNCTIONAL  ABSTRACT 
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Critical-Path  Summary— Probability  Statistic 
Based  on  Normal  Curve 

PERTC  NUCC022 

Vogelback  Computing  Center 
Northwestern  University 


Vogelback  Computing  Center 
Northwestern  University 

CDC  FORTRAN 

CDC  6400 

Decks  and  listings  presently  available 

Lorraine  Borman,  EIN  Technical  Representa- 
tive, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road, 
Evanston,  111.  60201 
Tel.:  (312)  492-3682 


PERTC  produces  a detailed  scheduling  network,  final  critical -path 
summary,  and  probability  statistic  for  events  that  are  normally 
distributed  about  some  mean. 

REFERENCES 


Rogers,  H.B.,  "Construction  Project  Pert  Network,"  Northwestern 
Univ.  Grad.  School  Business  (Jan.  1964;  unpublished).  A reference 
copy  may  be  obtained  from  the  EIN  office  for  the  cost  of  duplica- 
ting and  mailing. 
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DESCRIPTIVE  TITLE  Synagraphic  Computer-Mapping  Program 

CALLING  NAME  SYMAP  5.12 

INSTALLATION  NAME  Computing  Center, 

The  Florida  State  University 


AUTHOR ( S ) AND 
AFFI LIATION(S) 


LANGUAGE 

COMPUTER 


PROGRAM  AVAILABILITY 

CONTACT 


FUNCTIONAL  ABSTRACT 


Howard  T.  Fisher,  Northwestern  Techno- 
logical Institute  (overall  design  and 
mathematical  model) 

Mrs.  O.G.  Benson,  Northwestern  University 
Computing  Center  (programming) 

FORTRAN  IV 

Originally  developed  on  IBM  709;  also  on 
IBM  360/40  and  IBM  7094  at  Harvard  Uni- 
versity 

Available  in  EIN  through  The  Florida 
State  University  CDC  6400 

Decks,  listings,  and  documentation  pres- 
ently available  from  The  Florida  State 
University  Computing  Center 

Ray  Soller , Librarian,  Computing  Center, 
The  Florida  State  University,  Tallahassee, 
Fla.  32306 

Tel.:  (904)  599-3418 


The  Synagraphic  Computer -Mapping  Program  (SYMAP)  produces  maps 
that  depict  spatially  disposed  quantitative  and  qualitative  infor- 
mation. Raw  data  of  every  kind  (physical,  social,  economic,  etc,) 
may  be  related,  weighted,  and  aggregated  in  a graphic  format  by 
assigning  values  to  the  coordinate  locations  of  data  points  or 
data  zones.  According  to  the  application  and  desired  representa- 
tion of  data,  three  basic  types  of  mapping  procedure  may  be  speci- 
fied: contour,  conformant,  or  proximal. 

CONTOUR — based  on  the  use  of  contour  lines,  each  of  which  represents 
a value  remaining  constant  throughout  its  length.  The  map  consists 

of  closed  curves  that  connect  all  points  having  the  same  numerical 
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value.  The  value  at  each  of  the  different  levels  of  contour 
(where  a single  contour  level  will  represent  a particular  data 
value)  is  determined  by  the  program,  according  to  the  scale  of 
the  map  and  the  range  of  the  data.  Between  any  two  contour  lines, 
a continuous  variation  is  assumed.  Therefore,  the  use  of  contour 
mapping  should  be  restricted  to  the  representation  of  continuously 
varying  information,  such  as  topography,  rainfall,  or  population 
density . 

CONFORMANT — based  on  the  oonformanoe  to  the  boundaries  of  a data 
zone.  This  type  of  mapping  is  best  suited  to  data  for  which  the  - 
representation  as  a continuously  varying  surface  is  inappropriate 
owing  to  the  significance  of  physical  limits  or  boundaries.  Each 
predefined  data  zone  is  assigned  one  data  value  and,  depending 
on  its  numeric  class  (range) , one  representative  character  on  the 
map  itself.  Local  variation  within  the  zone  boundaries  will  not 
be  apparent,  but  will,  on  the  average,  be  correct. 

PROXIMAL — based  on  proximity  to  a data  point.  In  appearance,  this 
type  of  map  is  similar  to  the  conformant  map.  However,  point 
information  is  used  here  to  define  the  data  zones.  Each  character 
location  on  the  output  map  is  assigned  the  value  of  the  nearest 
data  point,  using  nearest-neighbor  techniques.  Boundaries  are 
then  assumed  along  the  lines  where  these  values  change.  Then  the 
mapping  is  carried  out  as  in  the  conformant  type. 


REFERENCES 

Robertson,  J.  C.  , "The  SYMAP  Programme  for  Computer  Mapping," 

Cartographic  108-113  (Dec.  1967);  taken  from  a report  of  the 
Select  Committee  on  the  Ordinance  Survey  of  Scotland. 

Fisher,  M. , "The  Laboratory  for  Computer  Graphics,"  Harvard  Univ. 
Grad.  School  Design  Suppl.  (Summer  1967). 

Shepard,  D. , "A  Two-Dimensional  Interpolation  Function  for  Irreg- 
ularly Spaced  Data,"  Harvard  Univ.  Grad.  School  Design  Lab. 
Computer  Graphics  (Feb.  1968);  available  from  the  Computing 
Center,  The  Florida  State  University.  Deals  with  the  subject 
of  analyzing  irregularly  spaced  data  derived  from  a continu- 
ous surface.  A method  is  developed  for  reconstructing  the 
surface  from  the  sampled  data.  This  method  is  the  main  de- 
vice used  to  generate  the  maps  produced  by  SYMAP. 
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DESCRIPTIVE  TITLE 

Transportation  Planning  Package 

CALLING  NAME 

TRAN/PLAN 

INSTALLATION  NAME 

The  Florida  State  University 
Computing  Center 

AUTHOR(S)  AND 

Charles  E.  Akers 

AFFI L I ATI  ON ( S ) 

William  T.  Gaupin 

The  Florida  State  University 

Computing  Center 

LANGUAGE 

Primary  Language:  FORTRAN  IV 

Secondary  Language:  COMPASS  Assembly 

Language 

COMPUTER 

CDC  6400 

PROGRAM  AVAILABILITY 

Programs  generally  available  through  the 
CDC  users  group.  FSU  will  make  them  avai 
able  to  EIN  members. 

CONTACT 
FUNCTIONAL  ABSTRACT 

William  T.  Gaupin,  Computing  Center,  The 
Florida  State  University,  Tallahassee, 
Fla.  32306 

Tel.:  (904)  599-4770 

The  Transportation  Planning  Package  incorporates  a set  of  analyti- 
cal techniques  that  enable  the  user  to  estimate  future  transpor- 
tation requirements  and  evaluate  proposed  systems.  The  collection 
of  survey  techniques,  analysis  method,  and  computer  programs  used 
by  TRAN/PLAN  have  evolved  over  the  past  two  decades  through 
studies  supported  by  State  Highway  Departments,  U.S.  Bureau  of 
Public  Roads,  and  the  U.S.  Department  of  Housing  and  Urban  Develop- 
ment. The  TRAN/PLAN  programs  perform  the  following  functions, 

(1)  process  data  accumulated  from  inventories  or  surveys  of  exist- 
ing transportation  facilities,  (2)  calibrate  and  analyze  several 
parameters  for  a regional  transportation  network,  and  (3)  predict 
future  intraregional  transportation  demands.  The  accuracy  of 
future  estimates  depends  heavily  upon  the  choice  of  a suitable 
model,  effective  intermediate  analysis -of -program  output,  and 
iterative  recalibration  of  model  parameters.  Reference  6 explains 
the  overall  purpose  of  transportation  planning  systems  in  greater 
detail. 
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The  TRAN/PLAN  Package  consists  of  the  following  subprograms1 . 


(a) 

RELINK 

Relink  nodes  of  network 

(b) 

NETWORK 

Build  and  edit  network 

(c) 

NETDVR 

Network  report  generator 

(d) 

MINPATH 

Build  minimum  paths 

(e) 

SKIM 

Skim  (summarize)  tape  of  trees 

(£) 

COLLECT 

Trip  data  collector 

(g) 

TRPBLDR 

Build  trip  tables 

(h) 

ADDER 

Add  selected  trip  tables 

(i) 

SPLITER 

Split  trips  by  direction 

(j) 

UPDATE 

Update  trip  volumes 

(k) 

MERGE 

Merge  trip  tables 

(1) 

DEMERGE 

Demerge  trip  tables 

(m) 

COMP RES 

Compress  or  expand  trip  tables 

(n) 

SECTORS 

Select  sector  of  network 

(o) 

TRIPTAB 

Trip -table  summary  generator 

(P) 

TRIPEND 

Trip-end  summary  generator 

(q) 

GRAVITY 

Gravity  model 

(r) 

FRATAR 

Fratar  expansion 

(s) 

ASSIGN 

Traffic  assignment 

(t) 

CPACITY 

Capacity  restraint 

(u) 

MODSPLT 

Modal  split  model 

(v) 

CAPRPT 

Cross-reference  historical-report  generator 

(w) 

CPRSRPT 

Historical -report  generator 

(X) 

COMPARE 

Statistical  comparison  of  trip  volumes 

(y) 

AVERAGE 

Historical-record  summary -report  generator 

(z) 

TIME SUM 

Time-table-report  generator 

(aa) 

TRPFREQ 

Trip  frequency  distribution 

Restrictions  which  apply  to  all  programs, 

1.  the  maximum  allowed  zone  (centroid)  number  is  650 

2.  the  maximum  allowed  node  number  is  3000 

3.  the  maximum  number  of  tables  (purposes)  is  4 

4.  the  maximum  table  number  is  4 

5.  a stacked  table  may  contain  a maximum  of  8 merged  tables 

REFERENCES 

Akers,  C.E.  and  Gaupin,  W.T.,  "User  Manual  Transportation  Programs 
for  a CDC  6400  Computer,"  (The  Florida  State  University  Comput- 
ing Center,  November  1968;  unpublished).  Copies  of  this  manual 
are  available  through  the  Librarian,  The  Florida  State  University 
Computing  Center. 

"Calibrating  and  Testing  a Gravity  Model  for  Any  Size  Urban  Area," 
Bureau  of  Public  Roads,  Washington,  D.C.,  October  1965. 
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Manual  Supplements  for  the  Transportation  Planning  System , Highway 
and  Local  Government  Department  of  South  Austrailia,  Adelaide, 
Austrailia,  January  1966. 

Martin,  Brian  V. , "Minimum  Path  Algorithms  for  Transportation 
Planning,"  Research  Engineer , December  1963. 

"Modal  Split,"  U.S.  Department  of  Commerce,  Bureau  of  Public 
Roads,  Office  of  Planning,  December  1966. 

Shofer,  R.  and  Goodyear,  F.,  "Electronic  Computer  Applications 
in  Urban  Transportation  Planning,"  Proceedings  of  the  22nd 
National  Conference,  Association  for  Computing  Machinery 
Publication  P-67,  1967. 

Traffic  Assignment  Manual , Bureau  of  Public  Roads,  Washington,  D.C., 
June  1964. 

Transportation  Planning  System  for  the  Control  Data  3600  Computer , 
Data  Centers  Division  of  Control  Data  Corporation,  Minneapolis, 
Minnesota,  May  1965. 

Fratar,  T.J.,  "Vehicular  Trip  Distributions  by  Successvie  Approxi- 
mation," Traffic  Quarterly , January  1954,  pp.  53—65. 
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DESCRIPTIVE  TITLE  Program  for  Analysis  of  Linear  Systems 


CALLING  NAME  PALS 


INSTALLATION  NAME 


AU THOR ( S ) AND 
AFFILIATION(S) 


LANGUAGE 


Vogelback  Computing  Center, 
Northwestern  University 


Dr.  James  Van  Ness 

Electrical  Engineering  Department, 

Northwestern  University 

CDC  FORTRAN  IV 


COMPUTER  CDC  6400 


PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 

CONTACT  Lorraine  Borman,  EIN  Technical  Represen- 
tative, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road, 
Evanston,  111.  60201 
Tel.:  (312)  492-3682 


FUNCTIONAL  ABSTRACT 

PALS  is  actually  a series  of  subroutines  combined  into  one  large 
main  program  for  (1) forming  the  differential  equations  of  a linear 
system  in  matrix  form,  (2)finding  the  eigenvalues  of  the  coeffi- 
cient matrix  of  the  differential  equations,  and  then  (3) either  com- 
puting the  loci  of  the  eigenvalues  as  individual  or  groups  of  par- 
ameters are  varied,  finding  the  eigenvectors  of  the  coefficient 
matrix,  or  finding  the  sensitivities  of  the  eigenvalues  to  the  par- 
ameters of  the  system. 

Although  PALS  was  developed  initially  to  study  the  load- frequency 
control  of  a large  power  system,  it  is  presently  written  in  a 
general  form  to  make  it  applicable  to  many  types  of  systems.  The 
system  to  be  studied  may  be  described  in  terms  of  a block  diagram 
or  by  sets  of  equations.  The  method  of  forming  the  coefficient 
matrix  of  the  differential  equations  from  this  general  input  is 
described  in  Ref.  1.  The  only  restriction  is  that  the  system  must 
be  representable  by  a set  of  linear  differential  equations  with 
constant  coefficients.  Many  nonlinear  systems,  such  as  the  power 
system,  can  be  studied  for  small  deviations  about  an  operating 
point  by  linearizing  the  system  of  equations  about  that  operating 
point . 
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The  accuracy  of  PALS  is  dependent  on  the  accuracy  of  the  method 
used  to  find  the  eigenvalues  and  the  eigenvectors  of  the  coeffi- 
cient matrix  of  the  differential  equations.  Fortunately,  the  meth- 
ods that  have  been  chosen  have  proven  to  be  very  satisfactory.  The 
QR  transform  developed  by  Francis2  is  used  to  find  the  eigenvalues 
and  is  described  in  Ref.  1.  The  eigenvectors  are  found  by  an  in- 
verse-iteration method  based  on  a method  described  by  Wilkinson.3 
After  finding  the  eigenvectors,  the  program  corrects  the  value 
found  for  the  eigenvalues  by  using  the  Rayleigh  quotient.  The 
change  in  the  eigenvalues  is  insignificant  in  most  cases,  but  in 
the  few  where  the  accuracy  of  the  QR  transform  is  poor2  the  error 
is  corrected  at  this  step.  The  inverse- iteration  method  and  the 
Rayleigh  quotient  also  are  described  in  Ref.  1. 

PALS  provides  two  methods  of  studying  the  effect  of  parameter  chang- 
es on  the  system  eigenvalues.  The  first  is  essentially  the  well- 
known  root-loci  approach.  Any  of  the  parameters  in  the  system  may 
be  incremented  through  a series  of  steps,  and  the  resulting  change 
in  the  eigenvalues  will  be  plotted  on  a complex  plane.  The  second 
method  finds  the  sensitivities  of  specified  eigenvalues  to  the  par- 
ameter (the  derivatives  of  the  eigenvalues  to  individual  or  groups 
of  parameters).  The  sensitivity  method  thus  gives  the  slope  of  the 
eigenvalue  locus  at  a given  point.  It  has  the  advantage  of  enab- 
ling the  user  to  determine  quickly  which  parameters  are  important 
in  a given  situation.  However,  the  complete  locus  of  the  eigenval- 
ue is  needed  to  determine  the  effect  of  the  parameter  over  any  range  " 
of  variation.  The  eigenvalue  locus  is  found  by  actually  increment- 
ing the  parameters,  whereas  the  sensitivity  is  found  by  using  the 
method  described  in  Ref.  1. 

Two  versions  of  PALS  are  currently  being  maintained  on  the  CDC  6400 
computer.  PALS1  is  dimensioned  for  systems  up  to  the  500th  order; 
PALS2  is  a simpler  version  for  smaller  systems,  usually  less  than 
100th  order.  The  actual  limits  on  each  of  these  p.rograms  are  given 
in  Ref.  1. 


REFERENCES 

1.  Van  Ness,  J.E.,  ’’PALS — A Program  for  Analyzing  Linear  Systems,” 
Northwestern  Univ.  Dept.  Elec.  Eng.  (Mar.  1969).  Available 
from  EIN  for  the  cost  of  duplication  and  mailing. 

?.  Francis,  J.G.F.,  ’’The  QR  Transformation,”  Compute  J.  4,  265- 
271  (Oct.  1961);  6,  332-345  (Jan.  1962). 

3.  Wilkinson,  J.H.,  The  Algebraic  Eigenvalue  Problem  (Oxford  Uni- 
versity Press,  London,  1965). 
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DESCRIPTIVE  TITLE 

CALLING  NAME 
INSTALLATION  NAME 


Statistical  Analysis  of  Single  Equation 
Models 

QSASE 

Pennsylvania  State  University 
Computation  Center 

M. C * Hallberg 

Department  of  Agricultural  Economics  and 
Rural  Sociology 
Pennsylvania  State  University 

FORTRAN  IV 

IBM  560/67 

Decks  and  listings  presently  available 

Dr.  Daniel  L.  Bernitt,  105  Computer  Build 
i.ng , Pennsylvania  State  University, 
University  Park,  Pa.  16802 
Tel.:  (814)  865-9527 

FUNCTIONAL  ABSTRACT 

QSASE  is  a self-contained  library  program  designed  to  compute  or- 
dinary least-squares  estimates  of  single  equation  regression 
models  such  as  iterative  least-squares  estimates  of  special  non- 
linear regression  models  (as  described  in  Ref.  1),  and  two-stage 
least-squares  or  limited  information  maximum  likelihood  estimates 
for  systems  of  simultaneous  regression  equations  (as  described 
m Ref.  2).  For  additional  details  concerning  all  options,  the 
user  should  consult  the  above  references.  The  following  options 
are  available.  r 


AUTHOR ( S ) AND 
AFFILIATION(S) 


LANGUAGE 
COMPUTER 
PROGRAM  AVAILABILITY 


CONTACT 


1. 

2. 

3. 

4. 

5. 


listing  descriptive  information  about  the  problem  and  naming 
variables  ‘ 

^sing  original,  observations  or  sums  of  squares  and  crossproducts 
(SSCP)  as  input  data 

performing  various  data-editing  operations  on  the  input  data 
reading  input  data  from  tape  or  cards 

printing  and/or  punching  SSCP  in  either  raw  form  or  corrected 
form 


6.  printing  zero-order  correlation  matrix 
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7. 

8. 

9. 

10. 


printing  the  mean,  standard  deviation,  standard  error  of  mean, 
and  sum  for  each  variable  in  the  data  deck 

producing  a separate  listing  of  all  zero-order  correlation 
coefficients  that  exceed  in  absolute  value  a prespecified 
level 

producing  a scatter  diagram  of  any  variable  against  any  other 
variable 

stepwise  least-squares  where  a least-squares  regression  is  run 
and  that  variable  with  the  smallest  t ratio  is  eliminated  in 
an  iterative  fashion  until  all  t ratios  exceed  a prespecified 
level 

11.  two-step  least  squares  where  a least-squares  regression  is  run 
and  all  variables  are  eliminated  whose  t ratio  do  not  exceed 

a prespecified  level 

12.  computing  and  printing  the  F ratio  for  testing  the  hypothesis 
that  a linear  combination  of  a subset  of  the  k-1  B’s  for  a 
single-equation  model  are  all  zero 

13.  computing  and  printing  the  t ratio  for  testing  the  hypothe- 
sis that  a linear  combination  of  a subset  of  the  k— 1 $'s  for 
a single-squation  model  is  equal  to  a specified  value 

14.  computing  and/or  printing  for  each  observation  the  value  of 
the  dependent  variable  Yt,  the  estimate  of  Yt  fyom  the 
computed  regression  Yt,  the  estimated  error  Yt~Yt>  and  the 
percentage  error 

A 

15.  producing  a scatter  diagram  of  the  errors  Yt— Yt  against  any 
other  variable  in  the  data  deck 

16.  two-stage  least-squares  estimation 

17.  limited-information  maximum- likelihood  estimation 


REFERENCES 

1. 


2. 


Hallberg,  M.C.,  ’’Statistical  Analysis  of  Single  Equation 
Stochastic  Models  Using  the  Digital  Computer,"  Penn.  State 
Univ.  Dept.  Agric.  Econ.  § Rural  Sociol.  Rep.  78  (February 
1969).  Copies  of  this  report  can  be  obtained ^through  the 
contact  person. 

Hallberg,  M.C.,  "Statistical  Analysis  of  System  of  Simultaneous 
Linear  Equations  Using  the  Digital  Computer,"  Penn.  State 
Univ.  Dept.  Agric.  Econ.  5 Rural  Sociol.  Rep.  69  (September 
1967) . Copies  of  this  report  can  be  obtained  through  the 
contact  person. 
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descriptive  TITLE 
CALLING  NAME 
INSTALLATION  NAME 


Static  Leontief  Input-Output  Analysis 


INOUT 

The  Pennsylvania  State  University  Compu- 
tation Center 


AUTHOR ( S ) AND 

AFFILIATION (S)  M.C.  Hallberg 

M.  Swope  , _ _ . „ 

Department  of  Agricultural  Economic  , 

The  Pennsylvania  State  University 


LANGUAGE 
COMPUTER 
PROGRAM  AVAILABILITY 

CONTACT 


FORTRAN  IV 

IBM  System  360/67 

Decks  and  listings  presently  available 

Daniel  Bernitt,  105  Computer  Building, 

The  Pennsylvania  State  University,  Univer 
sity  Park,  Pa.  16802 
Tel.:  (814)  865-9527 


UNCTI0NAL  ABSTRACT 

NOUT  will  solve  the  static  Leonti 
lodel  with  as  many  as  175  sectors, 
iquare  input  matrix,  an  output  vec 
rectors,  a great  variety  of  result 
:ulated,  and  printed.  Among  these 
Interdependency  coefficients,  matr 
md  net  effects,  and  some  other  us 


ef  input-output  problem  for  a 
From  data  consisting  of  a 
tor,  and  a set  of  final  demand 
s may  be  selectively  opted,  cal 
are  matrices  of  technical  and 
ices  of  interdependency  values 
eful  vectors. 


REFERENCES 


Leontief,  W. , et  al. , 
Economy  t Harvard 
Press,  New  York, 
in  input-output 


Studies  in  the  Structure  of  the  American 
Economic  Research  Proj  . (Oxford  University 
1953) ; theoretical  and  empirical  exploration 

inalysis . 
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DESCRIPTIVE  TITLE 
CALLING  NAME 


Synagraphic  Mapping 
SYMAP 


INSTALLATION  NAME 


AUTHOR(S)  AND 
AFFILIATION(S) 


LANGUAGE 


The  Pennsylvania  State  University  Compu- 
tation Center 

Laboratory  for  Computer  Graphics 
Harvard  University  Graduate  School  of 
Design 

Adapted  by 

Larry  Rich 
Jeffrey  Simon 
Larry  Sinkey 

Department  of  Architectural  Engineering, 
The  Pennsylvania  State  University 

FORTRAN  IV 


COMPUTER 
PROGRAM  AVAILABILITY 

CONTACT 


FUNCTIONAL  ABSTRACT 


IBM  System  360/67 

Decks,  listings,  and  documentation  pres- 
ently available 

Dr.  Daniel  Bernitt,  EIN  Technical  Repre- 
sentative, 105  Computer  Building,  The 
Pennsylvania  State  University,  University 
Park,  Pa.  16802 
Tel.:  (814)  865-9527 


The  Synagraphic  Mapping  program  (SYMAP)  produces  maps  that  depict 
spatially  disposed  quantitative  and  qualitative  information.  Raw 
data  of  every  kind  (physical,  social,  economic,  etc.)  may  be  re- 
lated, weighted,  and  aggregated  in  a graphic  format  by  assigning 
values  to  the  coordinate  locations  of  data  points  or  data  zones. 
According  to  the  application  and  desired  representation  of  data, 
three  basic  types  of  mapping  procedure  may  be  specified:  contour, 

conformant,  or  proximal. 

CONTOUR 

— based  on  the  use  of  contour  lines,  each  of  which  represents  a 
value  remaining  constant  throughout  its  length.  The  map  consists 
of  closed  curves  that  connect  all  points  having  the  same  numeri- 
cal value.  The  value  at  each  of  the  different  levels  of  contour 
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(where  a single  contour  level  will  represent  a particular  data 
value)  is  determined  by  the  program,  according  to  the  scale  of 
the  map  and  the  range  of  the  data.  Between  any  two  contour  lines, 
a continuous  variation  is  assumed.  Therefore,  the  use  of  contour 
mapping  should  be ' restricted  to  the  representation  of  continuous- 
ly varying  information,  such  as  topography,  rainfall,  or  popula- 
tion density. 

CONFORMANT 

— based  on  the  conformance  to  the  boundaries  of  a data  zone.  This 
type  of  mapping  is  best  suited  to  data  for  which  the  representa- 
tion as  a continuously  varying  surface  is  inappropriate  owing  to 
the  significance  of  areal  limits  or  boundaries.  Each  predefined 
data  zone  is  assigned  one  data  value  and,  depending  on  its  numer- 
ic class  (range) , one  representative  character  on  the  map  itself. 
Local  variation  within  the  zone  boundaries  will  not  be  apparent, 
but  will,  on  the  average,  be  correct. 

PROXIMAL 

— based  on  proximity  to  a data  point.  In  appearance,  this  type 
of  map  is  similar  to  the  conformant  map.  However,  point  informa- 
tion is  used  here  to  define  the  data  zones.  Each  character  loca- 
tion on  the  output  map  is  assigned  the  value  of  the  nearest  data 
point,  using  nearest-neighbor  techniques.  Boundaries  are  then  as- 
sumed along  the  lines  where  these  values  change.  Then,  the  map- 
ping is  carried  out  as  in  the  conformant  type. 


While  the  contour  type  of  map  is  mose  often  used  and  the  easiest 
to  produce,  the  conformant  and  proximal  maps  are  often  more  help- 
ful in  the  "soft"  disciplines.  Output  is  in  the  form  of  printed 
pages  that,  if  the  total  map  size  exceeds  the  width  of  the  comput- 
er printed  page  (13  in.),  may  easily  be  glued  or  pasted  together 
to  form  a continuous  map.  Also  included  in  the  output  is  a histo- 
gram showing  frequencies  for  given  data  levels,  plus  several  op- 
tional features. 


REFERENCES 

Robertson,  J.C.,  "The  SYMAP  Programme  for  Computer  Mapping,"  Car- 
tographic 108—113  (Dec.  1967);  taken  from  a report  of  the  Select 
Committee  on  the  Ordinance  Survey  of  Scotland. 

Fisher,  M. , "The  Laboratory  for  Computer  Graphics,"  Harvard  Univ. 
Grad.  School  Design  Suppl.  (summer  1967). 
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Shepard,  D. , "A  Two-Dimensional  Interpolation  Function  for  Irregu- 
larly Spaced  Data,"  Harvard  Univ.  Grad.  School  Design  Lab.  Comput- 
er Graphics  (Feb.  1968);  available  from  the  EIN  Office  for  the 
cost  of  duplication  and  mailing.  Deals  with  the  subject  of  analyz- 
ing irregularly  spaced  data  derived  from  a continuous  surface.  A 
method  is  developed  for  reconstructing  the  surface  from  the  sam- 
pled data.  This  method  is  the  main  device  used  to  generate  the 
maps  produced  by  SYMAP. 
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DESCRIPTIVE  TITLE  UNIVAC  1107  Linear  Programming  Package 


CALLING  NAME  LP.1107 


INSTALLATION  NAME 

AUTHOR(S)  AND 
AFFIL I ATI0N (S ) 

LANGUAGE 

COMPUTER 


The  University  of  Notre  Dame  Computing 
Center 

UNIVAC  Division  of  Sperry  Rand 

Sleuth  I I /FORTRAN  IV 
UNIVAC  1107 


PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 

CONTACT  Elizabeth  Hutcheson,  EIN  Technical 

Representative,  Computing  Center,  Univ. 
of  Notre  Dame,  Notre  Dame,  Ind.  46556 
Tel.:  (219)  283-7784 

FUNCTIONAL  ABSTRACT 

LP1107  is  a generalized  program  for  the  solution  of  linear  pro- 
gramming problems.  More  specifically,  the  LP1107  command 
structure  is  a mathematical  programming  control  language;  used 
to  prepare  a control  sequence  for  a specific  programming  job. 


Either  the  dual  or  simplex  algorithm,  or  both,  can  be  used. 

LP1107  incorporates  a true  programming  language  with  logical 
capabilities  and  full  macro  capabilities.  If  a group  of  commands 
is  being  used  repetitively,  the  user  may  incorporate  it  into 
his  macro  command  library  and  issue  the  macro  command  instead. 
Single  and  double  precision  arithmetic  are  included. 


REFERENCES 

UNIVAC  Systems  Programming  Library  Services,  UP3897  1107LP 

User's  Manual  (preliminary) , (UNIVAC,  Sperry  Rand  Building, 

New  York,  1964) . 

Aronofsky,  J.S.,  ’’Growing  Applications  of  Linear  Programming 
with  a View  Towards  Understanding  Principles  on  Which 
Future  LP  Systems  Must  be  Based,”  Communications  of  the  ACM , 
(June  1964) . 

Copies  of  these  references  are  available  through  the  local  UNIVAC 
representatives  or  from  the  EIN  Office  at  the  cost  of  reproduction 
and  mailing. 
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DESCRIPTIVE  TITLE  UNIVAC  1107  PERT/COST,  PERT/TIME  System 


CALLING  NAME  PERT  (library  tape) 


INSTALLATION  NAME  The  University  of  Notre  Dame  Computing 

Center 


AUTHOR(S)  AND 
AFFILIATION(S) 

LANGUAGE 

COMPUTER 


UNIVAC  Division  of  Sperry  Rand  Corpora- 
tion 

SLEUTH  II  and  COBOL 
UNIVAC  1107 


PROGRAM  AVAILABILITY  Listings  available 

CONTACT  Elizabeth  Hutcheson,  EIN  Technical 

Representative,  Computing  Center, 
University  of  Notre  Dame,  Notre  Dame, 
Ind.  46556 
Tel.  (219)  283-7784 

FUNCTIONAL  ABSTRACT 

The  UNIVAC  1107  PERT  System  provides  for  integrated  time  and 
cost  planning  and  control  of  research  and  development  programs 
through  implementation  of  the  "work  package"  costing  concept 
of  the  Department  of  Defense/National  Aeronautics  and  Space 
Administration.  The  system  is  composed  of  two  major  program 
modules,  PERT/COST  and  PERT/TIME,  which  generate  reports  for 
the  project  being  analyzed.  These  reports  include  activity 
and  event  reports,  a Work  package/Activity  listing,  a Charge 
number  analysis,  etc.,  from  PERT/TIME,  and  reports  on  the 
structure  of  labor  and  material  costs  from  PERT/COST. 


REFERENCED 

PERT/COST  General  Reference  Manual , (VP-4013),  (UNIVAC  Division 
of  Sperry  Rand  Corp.,  N.Y.). 

UNIVAC  1107/1108  PERT  and  CPU:  Techniques  in  the  Project  Manage- 

ment, (UP  3952),  (UNIVAC  Division  of  Sperry  Rand  Corp.,  N.Y.). 

Available  through  the  local  UNIVAC  representative  or  through  the 
EIN  Office  at  the  cost  of  reproduction  and  mailing. 
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DESCRIPTIVE  TITLE 

Simulation  Package  for  University  Research 
and  Training 

CALLING  NAME 

SPURT 

INSTALLATION  NAME 

Vogelback  Computing  Center 
Northwestern  University 

AUTHOR ( S)  AND 
AFFILIATION(S) 

Gustave  J.  Rath 

Department  of  Industrial  Engineering  and 
Management  Sciences 

Martin  Goldberg 
Leonard  Weiner 

Northwestern  University 

LANGUAGE 

CDC  FORTRAN  IV 

COMPUTER 

CDC  6400 

PROGRAM  AVAILABILITY 

Decks  and  listings  presently  available 

CONTACT 

Lorraine  Borman,  EIN  Technical  Represent- 
ative, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road, 
Evanston,  111.  60201 
Tel.:  (312)  492-3682 

FUNCTIONAL  ABSTRACT 

SPURT  is  a comprehensive  package  of  USASI  Standard  FORTRAN  rou- 
tines that  are  designed  for  use  in  simulation  modelling.  These 
useful  routines,  ranging  from  simple  to  complex,  enable  the  aver- 
age FORTRAN  programmer  to  employ  simulation  techniques  without 
having  to  learn  the  semantic  and  syntactic  rules  of  a new  pro- 
gramming language. 

The  SPURT  package  is  made  up  of  six  main  parts. 

I.  CLOCK  Generation — SPURT1 

II.  Stochastic  Generators — SPURT2 

III.  Statistical  Computations — SPURTS 

IV.  Analog  Simulators — SPURT4 

V.  List-Processing  and  Queue-Manipulation — SPURTS 

VI.  Matrix  and  Graphical  Output — SPURT6 
continued 
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The  following  is  a listing  and  brief  discussion  of  the  various  sub- 
routines contained  in  each  of  the  six  SPURT  parts. 

CLOCK  Generation — SPURT1  : to  implement  discrete- time  simulation 

models;  to  cause  events  to  occur  in  the  proper  time  sequence 

The  CLOCK  subroutine  consists  basically  of  two  lists: 

Master  Time  List — contains  events  scheduled  to  happen  in  the 
future 

Master  Time  Queue — contains  events  that  could  not  take  place 
at  the  time  when  they  were  scheduled  to  and,  therefore,  have 
been  rescheduled;  i.e.,  they  have  been  blocked  and  are  wait- 
ing in  a queue. 

Events  can  be  stored  on  either  list. 

CLOCK  recognizes  two  basic  kinds  of  events: 

Exogenous — those  that  are  external  to  the  user’s  routine; 
these  are  read  from  Data  Cards  by  the  CLOCK 

Endogenous — those  that  are  internal  to  the  user’s  routine; 
these  are  generated  dynamically  and  then  are  maintained  by 
the  CLOCK 

Stochastic  Generators — SPURT2:  to  generate  samples  from  various 

probability  distributions  and  to  calculate  sample  values 

Usage 

Permits  sampling  from  a discrete  empirical  probabil- 
ity distribution  defined  by  the  user 

Enables  the  user  to  approximate  a continuous  distri- 
bution by  means  of  a piecewise  linear  distribution 

Permits  the  user  to  sample  real  values  from  a uniform 
distribution  in  a defined  interval 

Provides  a uniform  distribution  of  integers  in  a de- 
fined interval 

Allows  the  user  to  obtain  a random  sample  from  a nor- 
mal distribution  with  given  mean  and  standard  deviation 

Permits  the  user  to  obtain  a random  sample  from  the 
negative  exponential  distribution 

Provides  the  user  with  a random  sample  from  the  Poisson 
distribution 


Subroutine 

ST0GN1 

ST0GN2 
UNIFRM 
RAND IN 
NORMAL 
NEGEXP 
POISSN 


continued 
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ERLANG  Provides  a random  sample  from  the  Erlang  distribution 

DISCRT  Permits  sampling  from  a step  function  describing  a 

discrete  cumulative  distribution  of  integer  values 

LINEAR  Provides  the  user  with  a random  sample  from  a cumula- 

tive distribution  that  is  obtained  by  linear  interpo- 
lation in  a nonequidistant  table  of  real  values 

DRAW  Provides  a boolean  value  of  TRUE  or  FALSE 

RANPER  Generates  a uniformly  distributed,  random  permutation 

of  the  integers  1,  2,  •••,  M 

Statistical  Computations — SPURT3 : to  calculate  statistical  param- 

eters and  histograms  of  data  arrays 

Usage 

Three  interrelated  subroutines  to  accumulate  and  ptint 
out  a frequency  table  and  to  produce  a CalComp  plot  of 
a normalized  histogram  of  the  table 

Evaluates  the  mean,  standard  deviation,  maximum  value, 
and  minimum  value  of  an  array  of  real  numbers 

Evaluates  the  correlation  coefficient  between  two 
arrays  of  real  numbers 

Ranks  an  array  of  real  numbers  and  produces  the  me- 
dian and  range  of  the  data  within  the  array 

Produces  a statistical  description  of  the  data  found 
in  an  array,  including  the  sample  size,  mean,  stand- 
ard deviation,  standard  error,  minimum  and  maximum 
values,  range,  and  a printed  histogram  plot 

Analog  Simulators — SPURT4:  to  enable  the  simulation  of  analog- 

computer  problems  on  a digital  computer 

Subroutine  Usage 

ANALOG  These  two  subroutines  make  it  possible  to  obtain 

SECND  output  similar  to  a hybrid  computer 


Subroutine 

STIX1 

STIX2 

STIX3 

STIX4 


STIX5 


STIX6 


STIX7 


( 
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List-Processing  and  Queue-Manipulation — SPURT5:  lists  are  mXn  ar- 

rays; entries  in  lists  are  mXl  arrays. 


Subroutine 

ADFIFO 

ADLIFO 

REMOVE 

PURGE 

DISPL 


Usage 

Adds  an  entry  at  the  bottom  of  the  list;  it  can  be 
removed  only  after  all  the  elements  presently  on  the 
list  are  gone  (builds  first-in  last-out  list) 

Adds  an  entry  at  the  top  of  the  list;  it  will  be 
removed  before  any  other  entry  presently  on  the  list 
(builds  last -in  first-out  list) 

Removes  the  top  (or  first)  entry  from  a list 

Destroys  the  contents  of  a list 

Points  the  contents  of  a list 


Additional  subroutines  in  SPURT 5 provide  the  capability  to  rank 
lists  and  to  delete  or  to  insert  entries  into  lists. 


Matrix  and  Graphical  Output — SPURT6;  output  is  facilitated  through 
printing  and  graphical  output 


Subroutine 

OUT 

NSOUT 

GRAPH 

REFERENCES 


Usage 

Prints  out  a square  matrix  with  column  and  row  head- 
ings 

Prints  out  a nonsquare  matrix  with  column  and  row 
headings 

Produces  two-dimensional  graphs  of  plots,  using  a 
CalComp  plotter 


1.  Rath,  G.J.,  ’’Description  of  the  Simulation  Package  for  Univer- 
sity Research  and  Teaching,"  Northwestern  Univ.  Vogelback  Comput- 
ing Ctr.,  SPURT,  Rev.  E (1968;  unpublished). 
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DESCRIPTIVE  TITLE 

An  Algorithm  for  the  Optimization  of  a 
Quadratic  Form  Subject  to  Linear 
Restraints 

CALLING  NAME 

ZORILLA 

INSTALLATION  NAME 

Iowa  State  University  Computation  Center 

AUTHOR(S)  AND 
A F F I L I AT  I ON ( S ) 

D.J.  Soults 
J.J.  Zrubeck 
V.A.  Sposito 

Statistical  Laboratory 
Iowa  State  University 

LANGUAGE 

FORTRAN  IV 

COMPUTER 

IBM  360/65 

PROGRAM  AVAILABILITY 

Decks  and  listings  presently  available 

CONTACT 

Dr.  William  J.  Kennedy,  Head, 
Statistical  Numerical  Analysis  and 
Data  Processing  Section,  Statistical 
Laboratory,  Iowa  State  University, 
Ames,  Iowa  50010 
Tel.:  (515)  294-2260 

FUNCTIONAL  ABSTRACT 

* 

ZORILLA  will  solve  quadratic  programming  problems  on  the  IBM  360 
system.  The  program  is  composed  of, a number  of  subprograms; 
each  is  called  by  a procedure  control  card.  The  sequence  of 
control  cards  defines  the  solution  procedure. 

A manual1  is  available  to  inform  the  user  about  the  correct 
formulation  for  optimizing  a quadratic  form  subject  to  linear 
restrictions,  and  to  provide  the  user  with  a detailed  explana- 
tion of  how  to  use  the  program  (order  of  data  deck,  key  punch- 
ing format,  control  cards,  etc.). 

The  program  can  be  used  to  minimize  numerical  problems.  Keyword 
commands  such  as  SCAN  or  MODEL  serve  as  an  aid  in  finding  in- 
valid input  data  or  an  incorrectly  specified  model.  The  program 
can  scale  poorly  defined  problems  upon  the  use  of  the  SCALE 
agendum  card. 
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Z0RILLA  will  find  the  values  for  xi,x2 xR  which  optimize 

f(x)  - p’x  - H x * Cx 
subject  to  the  conditions  that 

Ax  £ b 
x £ 0 

where  p,  C,  A contain  specified  constants.  The  function  f(x) 
will  be  referred  to  as  the  function  which  we  are  optimizing. 

C must  be  an  n X n symmetric  matrix.  [Any  quadratic  form  x'Bx 

B+n » 

may  be  expressed  by  a symmetric  matrix  x'(-j — )x  ■ h x'Cx  where 

C = (B+B*).]  It  is  also  necessary  for  C to  be  a positive  (or 
negative)  semi -definite  matrix  when  the  objective  function  f(x) 
is  required  to  be  concave  (or  convex)  in  the  maximization  (or 
minimization)  case. 

The  program  requires  a simplex  tableau  input  in  the  form 


n ■ number  of  variables 

m 55  number  of  restrictions. 

The  identity  matrix  need  not  be  entered  explicitly  into  the 
matrix.  It  is  generated  by  the  program. 

The  simplex  method  is  utilized  for  transformation.  The  procedure 
for  choosing  the  incoming  and  outgoing  vectors  is  the  procedure 
developed  by  Van  de  Panne  and  Whins ton2.  The  method  of  trans- 
forming and  updating  vectors  is  the  product  form  of  the  inverse 
based  on  the  revised  simplex  method. 

REFERENCES 

1.  Soults,  D.J.,  Zrubeck,  J.J.,  and  Sposito,  V.A. , Stat,  Num, 

Anal , and  Data  Process . Series  „ No,  9:  20BILLA  Reference 

Manual,  (Statistical  Laboratory,  Iowa  State  University, 

Ames,  Iowa,  1969).  Available  from  the  Statistical  Laboratory 
at  a cost  of  $0.75. 

2.  Van  de  Panne,  C. , and  Whinston,  A.,  "Simplicial  Methods  for 
Quadratic  Programming,"  Naval  Research  Logistics  Quarterly, 
11,  pp.  273-302,  (1964). 
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DESCRIPTIVE  TITLE 


A Regression  Model  Building  System 


CALLING  NAME  MOUFLON 


INSTALLATION  NAME 


Iowa  State  University  Computation  Center 


AUTHOR ( S ) AND 
AFFILIATION^ ) 


Bonnie  L.  Hanson 
Statistical  Laboratory 
Iowa  State  University 


LANGUAGE  FORTRAN  IV 


COMPUTER  IBM  360/65 


PROGRAM  AVAILABILITY 

CONTACT 


FUNCTIONAL  ABSTRACT 


Decks  and  listings  presently  available 

Dr.  William  J,  Kennedy,  Head, 
Statistical  Numerical  Analysis  and 
Data  Processing  Section,  Statistical 
Laboratory,  Iowa  State  University, 
Ames,  Iowa  50010 
Tel.:  (515)  294-2260 


MOUFLON  provides  fast  and  economical  use  of  computational  methods 
for  model  building  in  multiple  linear  regression.  The  basic 
model  used  is 


y.  = 8 x . 
7i  o io 


+ Mu 


+ 6,.x. » + 
2 12 


+ 8kxik  + 


where  xij’s  are  fixed,  yj's  are  observed  values,  and  e^’s  are 
assumed  to  be  independent  N(0,o2).  The  values  Xj,^  = l,_i  * 1, 
...  ,n,  are  usually  used.  If  we  substitute  $0  * Y ~ ^ixi  — 

...  — BfcXfc  into  the  original  model,  the  result  is 

7i  - y = 6, (x.,  - X,)  + ...  + ek(x.k  - xk)  + ei 


or 


y!  = 8.x!,  ♦ 


+ Bkxik  + ei  ’ 


which  is  called  the  reduced  model.  ; The  usual  procedure  solves 
the  reduced  normal  equations  associated  with  the  above  model 
and  obtains  the  constant  term  by  means  of  the  relation 
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It  may  be  helpful  to  note  that  the  coefficient  matrix  corres- 
ponding to  the  reduced  normal  equations  is  in  fact  the  matrix 
of  corrected  sums  of  squares  and  cross  products.  This  coeffi- 
cient matrix  will  be  called  X'X  in  the  future.  The  following 
notation  is  used  throughout. 

k = total  number  of  independent  variables  available  for 
inclusion  in  the  regression, 

p = number  of  variables  currently  included  in  the  regression, 

RSS  = residual  sum  of  squares  associated  with  a p— variate 
F regression 

RMS  = residual  mean  sqaure, 

REGSS  = sum  of  squares  due  to  regression, 

REGMS  s regression  mean  square, 

A 

3 ? / c i i = reduction  in  REGSS  when  ith  variable  is  removed  from 
the  regression  (0i  is  the  estimator  of  3i  and  cii  is 
the  ith  diagonal  element  of  (X’X)'1 

Methods 

Four  methods  are  available  for  selecting  the  optimal  regression. 
Hocking  and  Leslie's  Use  of  the  Cp  Statistic 

Hocking  and  Leslie’s  procedure1  is  based  on  earlier  work  done  by 
C.L.  Mallows.2’3  Mallows  suggested  that  the  selection  of  a 
'good'  subset  of  independent  variables  in  a multiple  linear 
regression  be  based  on  the  standardized  total  squared  error. 

He  developed  the  Cp  statistic  as  an  estimate  of  this  quantity. 

RSS 

cp  = -p-  - (n  - 2p) 

where  a2  is  the  residual  mean  square  obtained  by  fitting  the 
full  model  and  is  used  as  an  estimate  of  a2.  Mallows  showed 
that  models  with  small  bias  tend  to  have  Cp's  almost  equal  to 
p,  and  he  defined  these  to  be  'good'  models.  Thus,  a graph  of 
Cp  versus  p will  show  which  of  the  subsets  of  independent 
variates  are  'good'.  However*  this  method  requires  the  compu- 
tation of  all  regressions. 
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Hocking  and  Leslie  developed  an  efficient  procedure  to  find  the 
’best’  (in  terms  of  minimum  residua-?  sum  of  squares)  subset  or 
subsets  of  independent  variates.  Their  approach  to  the  problem 
is  concerned  with  which  subset  of  r variates,  r = k - p,  should 

be  removed  from  the  regression.  It  is  necessary  to  note  that  a 

minimum  reduction  in  the  regression  sum  of  squares  due  to  re- 
moving a set  of  r variables  implies  that  the  associated  p-variate 
regression  has  minimum  residual  sum  of  squares.  Hocking  and 
Leslie  state  that  an  equivalent  form  of  the  statistic  is 

Red 

CD  = + C2p  - k) 

v az 

where  Redp  is  the  reduction  in  regression  sum  of  squares  due  to 

removing  a set  of  r variables,  where  r * k — p. 


The  above  equations  relate  to  the  reduced  model 

y = * * * + &kxk  * ® 


where  0 is  the  constant  term.  After  adjustment  for  the  notation 
and  model  used  by  the  program,  the  Cp  statistic  is  represented  as 


C 


P 


(2p  - k + 1) . 


The  first  step  of  Hocking  and  Leslie's  procedure  is  to  compute 
the  k univariate  reductions,  0i  (i.e.  0i  * reduction  due  to  re: 
moving  the  ith  variate)  and  to  rank  them  so  that  b1  £ 0,  £ ***  £ 
0^.  At  the  same  time  the  variables  are  relabeled  according  to 
the  order  on  the  0i's.  Thus,  the  removal  of  the  first  variable 
(according  to  the  above  labeling)  leaves  the  subset  of  size 
k - 1 with  minimum  residual  sum  of  squares  among  the  set  of 
possible  subsets  of  size  k - 1. 

Hocking  and  Leslie's  procedure  is  based  on  the  following  property. 

If  the  reduction  in  the  regression  sum  of  squares 
due  to  eliminating  any  set  of  variables  for  which 
j is  the  maximum  subscript  is  not  greater  than 
0j+l,  then  no  subset  including  any  variables  with 
subscripts  greater  than  j can  result  in  a smaller 
reduction. 

The  sequential  procedure  for  a given  p * 1,  ...,  k - 2 (which 
determine  r = 2,  . . . , k - 1)  is  as  follows. 
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Step  1 Compute  the  reduction  R.  due  to  removing  variables 
l,2,...,r  (according  to  above  labeling).  If  R £ 0r  + l>  procedure 

terminates  and  regression  consisting  of  variables  r + 1 k 

is  taken  to  be  the  'best'  p— variate  model.  If  R > 9r+l>  go  to 
Step  2 . 

Step  2 Include  variable  r + 1 in  the  set  of  variates  which  are 
candidates  for  removal.  Then  compute  reductions  for  all  subsets 
of  size  r which  include  variate  r + 1.  Find  the  smallest  of  all 
reductions  calculated  so  far  (the  reduction  found  in  Step  1 is 
included  in  the  set).  If  the  minimum  reduction  Is  not  larger 
than  6r+2,  the  procedure  terminates  and  the  p— variate  set 
corresponding  to  the  minimum  reduction  is  taken  to  he  the  'best' 
regression  of  size  p.  If  the  minimum  reduction  exceeds  0r+2> 
go  to  Step  3. 

Step  3 Add  variable  r + 2 to  the  set  of  variates  which  are 
candidates  for  removal.  Compute  the  reductions  for  all  subsets 
of  size  r which  include  variate  r + 2.  Find  the  smallest  of 
all  reductions  calculated  so  far  (the  reductions  found  in  Steps 
1 and  2 are  included  in  the  set) . If  the  minimum  reduction 
is  not  larger  than  0r+3,  the  procedure  terminates  and  the  p— 
variate  set  corresponding  to  the  minimum  reduction  is  taken  to 
be  the  ’best*  regression  of  size  p.  If  the  minimum  reduction 
exceeds  0r+3,  go  to  Step  4. 


The  procedure  continues  through  as  many  steps  as  are  necessary 
to  find  the  subset  with  minimum  residual  sum  of  squares.  After 
the  ’best’  subset  of  size  p has  been  found  the  value  of  p is 
decreased  by  1 (r  increased  by  1)  and  the  procedure  is  executed 
once  again  to  find  the  ’best*  subset  of  size  p - 1.  Once  the 
’best’  subset  of  size  p’  (specified  by  user)  is  found,  the 
procedure  terminates. 

Forward  Selection 

This  method4  assumes  the  user  has  a predetermined  order  for  his 
independent  variate.  The  variates  with  highest  degree  of 
’importance*  for  inclusion  in  the  model  must  be  placed  first 
in  the  ordering  and  followed  by  those  of  lesser  -importance’. 

Often,  the  user  will  have  a basic  set  of  r,  1 < ' r < k,  inde- 
pendent variates  which  are  always  needed  to  predict  values  of 
the  dependent  variable  y,  and  a set  of  k - r variates  which 
might  be  of  value  in  the  prediction  equation.  He  thus  wishes 

t ‘ ■ 
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to  find  out  which  of  the  set  of  k - r variates  should  be  used 
to  predict  y.  The  forward  selection  procedure  begins  with  the 
basic  set  of  r variates  and  proceeds  to  test  each  successive 
variate  by  means  of  the  following  sequential  procedure. 

Step  1 Test  : 8r+1  * 0 

Acceptance  implies  procedure  terminates  and  the  basic  set  of  r 
variates  is  used  to  predict  y.  Rejection  implies  procedure  con- 
tinues to  Step  2 and  the  basic  set  of  r variates  plus  variable 
r + 1 are  included  in  the  model. 

Step  2 Test  H2  : 3r+2  = 0 

Acceptance  implies  procedure  terminates  and  variates  x19x2,..., 
xr+j  are  used  to  predict  y.  Rejection  implies  procedure  con- 
tinues to  Step  3 and  variates  xx ,x2 , , . . ,xr+1 ,xr+2  are  used  to 
predict  y. 

Step  3 Test  H3  : 3r+3  “ 0 


( 


The  basic  test  of  Hi 


A 


3r+i  = 0 is  to  reject  if  u > Fa  where 


is  specified  by  the  user. 

Sequential  Deletion 

This  procedure  assumes  as  in  Forward  Selection4  that  the  inde- 
pendent variates'  order  begins  with  the  'most  important'  and 
ends  with  the  'least  important'.  Again,  the  user  specifies  a 
basic  set  r,  1 < r < k,  of  independent  variables  needed  to  pre- 
dict values  of  y.  The  sequential  deletion  procedure  begins 
with  the  full  k-variate  model  and  tests  each  preceding  variate 
by  means  of  the  following  sequential  procedure. 


Step  1 Test  Ho  : 8k  = 0 

Rejection  implies  procedure  terminates  and  all  k independent 
variables  are  used  to  predict  y.  Acceptance  implies  procedure 
continues  to  Step  2 and  the  kth  variate  is  removed  from  the 
model . 


Step  2 Test  Hi  : 3k-i  a 0 

Rejection  implies  procedure  terminates  and  xi ,x2 , . . . ,xr+i  are 
used  to  predict  y.  Acceptance  implies  procedure  continues  to 
Step  3 and  the  (k-l)st  variate  is  removed  from  the  model. 

continued 


8/70 


5 


000  0078 


000  0078 


EDUCATIONAL  INFORMATION  NETWORK 


EDUCOM 


000  0078 


Step  3 Test  H2  : 3k -2  = 0 


Step  k - r Test  Hk-r-i  • 3r+i  = 0 

Rejection  implies  procedure  terminates  and  xi ,x2 , . • • >xr+ 1 are 

used  to  predict  y.  Acceptance  implies  procedure  terminates  but 

xr+i  is  removed  from  the  model  and  only  Xi ,x2 , . . . ,xr  are  used  to 

predict  y.  Again  the  test  of  Hk-i  3i  3 0 is  to  reject  if 

u > F where 

a a 


u = 


3?/c. - 
1'  11 

“RRS 


Fa  is  specified  by  the  user. 


Stepwise  Regression 

Before  we  look  at  the  stepwise  procedure5  let  us  consider  a 
general  case.  First,  let  Xi  denote  the  set  of  variates 
xi , . . . ,xp  which  are  currently  in  the  model  and  let  X2  denote 
the  set  of  variates  Xp+x , . . . ,xk« 

Next,  define  the  sample  partial  correlation  coefficient  of  the 
dependent  variable  y and  one  of  the  independent  variates  from 
the  set  X2 , (say  xp+i) , to  be  the  simple  correlation  coefficient 
of  y*  and  xj$+i.  y*  is  the  set  of  residuals  resulting  from  the 
regression  of  y on  xx , x2 , . . . ,Xp  and  x£+£  is  the  set  of  residuals 
resulting  from  the  regression  of  Xp+^  on  xx ,x2 , . . . ,xp.  Let  the 
sample  partial  correlation  coefficient  of  y and  *p+j.  be  denoted 
by  rp+i • 

Now  consider  the  case  of  transferring  one  of  the  variates,  Xp+j , 
from  set  X2  to  set  Xx  , (i.e.  including  xp+j  in  the  regression 
equation) . Let  RSSp+j  denote  the  residual  sum  of  squares  for 
the  regression  of  y on  xx ,x2 , . . . ,xp,xp+j . Note  that  the  value 
of  j can  be  1 ,2 , . . . ,k-p . 


Let  xp+i  be  'the'  variable  transferred  to  the  set  Xx  where  i 
satisfies 


Rssp+i  1 Rssp+j 

j = 1,2,... ,k-p 

This  is  equivalent  to 

r£..  > r*  • 

p+i  - p+j 

j ~ 1,2,... ,k-p 

since  it  can  be  shown  that 


RssP+j = Rsyx  • rp*j>  • 
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Thus,  the  selection  of  the  largest  rp+j  for  j = l,2,...,k-p, 
minimizes  RSSp+j . 


Now  consider  the  case  of  transferring  one  of  the  independent 
variables  xj  from  the  set  Xi  to  the  set  X2  (i.e.  removing  it 
from  the  regression).  Let  RSSj  denote  the  residual  sum  of 
squares  for  the  regression  of  y on  Xi ,x2 , . . . ,Xj . j ,xj +l , . . . ,Xp . 
It  can  be  shown  that 


e 


RSS . = RSS_  ♦ -J— 

i p c . . 

J y 33 


Let  xi  be  'the'  variable  transferred  to  the  set  X2  where  i 
satisfies 


A A 


or 


(tch  i (tcb  j = 


where 


(t!)4  = 


C'  1 


3?/c  • • 

T 11 

RMS 


(t2c)j  for  j = l,2,...,p  minimizes  RSSj 


Thus,  the  selection  of  the  smallest 


The  above  considerations  give  way  to  the  stepwise  regression 
procedure,  which  consists  of  two  alternating  steps  and  examina- 
tion of  termination  criteria  after  each  step.  The  procedure 
terminates  when  any  one  of  the  following  criteria  is  encountered. 


1.  There  is  no  variable  to  enter  and  no  variable  to  remove. 

2.  The  procedure  dictates  that  the  same  variable  be  entered 
and  removed  successively.  This  can  be  corrected  by  chang- 
ing the  F levels  if  the  user  so  wishes. 

3.  The  total  number  of  steps  executed  reaches  the  maximum 
number  of  steps  specified  by  the  user. 

The  procedure  begins  with  Step  1 and  no  variables  entered  in 

the  model . 
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Step  1 Enter  variable  i into  the  regression  if  i satisfies 

(n-p- 2) r 2 • 

r2  . > r«4.i  j = l,2,...,k-p  and  (t2)  ..  3 — -ElA  > p. 

p+i  - p+j  J * tr  c'p+i  , , 2 in 

K p+iJ 


where  Fjn  is  the  F level  to  enter  a variable  and  is  specified 
by  the  user. 


The  termination  criteria  are  now  checked.  If  any  one  of  the 
three  criteria  is  satisfied,  the  program  stops  computations. 

If  none  of  the  criteria  are  satisfied,  the  program  continues 
to  Step  2. 

Step  2 Remove  variable  i from  the  regression  if  i satisfies 
(t^i  < (t*)j  j = 1,2 and  (t*)1  < Fout  , 

where  F0ut  is  the  F level  to  remove  a variable  and  is  specified 
by  the  user. 


The  termination  criteria  are  now  checked.  If  any  one  of  the 
three  criteria  are  satisfied,  the  program  stops.  If  none  of 
the  criteria  are  satisfied,  the  program  returns  to  Step  1. 


REFERENCES 

1.  Hocking,  R.R.,  and  Leslie,  R.N. , "Selection  of  the  Best  Sub- 
set in  Regression  Analysis,"  Technometr.ics,  9 , 1967,  pp.  531- 
54°. 

2.  Mallows,  C.L.  , Choosing  Variables  in  a Linear  Regression: 

a Graphical  Aid . Paper  presented  at  the  Cent.  Reg.  Meeting 
of  the  Inst,  of  Math.  Stat.,  Manhattan,  Kansas,  1964. 

3.  Mallows,  C.L.,  Choosing  a Subset  Regression . Paper  presented 
at  the  Joint  Stat.  Meeting, -Los  Angeles,  Cal.,  1966. 

4.  Larson,  H.J.,  Sequential  Model  Building  for  Prediction  in 
Regression  Analysis , unpublished  Ph.D.  thesis,  (Iowa  State 
University  Librai/,  Ames,  Iowa,  1960). 

5.  Hemmerle,  W.J.,  Statistical  Computations  on  a Digital 
Computer , (Blaisdell  Publishing  Company,  a Division  of 
Ginn  and  Company,  Waltham,  Mass.,  1967). 
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DESCRIPTIVE  TITLE 
CALLING  NAME 


Synagraphic  Mapping  Program 
SYMAP 


INSTALLATION  NAME 


AUTHOR(S)  AND 
AFFILIATION(S) 


Washington  University 
Computing  Facilities 

Harvard  University  Graduate  School  of 
Design 


LANGUAGE  FORTRAN  IV 


COMPUTER  IBM  360/50 


PROGRAM  AVAILABILITY 


Proprietary;  available  for  use  but  not 
distribution 


CONTACT  Dr.  Charles  Drebes , Manager,  Scientific 
Data  Processing,  Computing  Facilities, 

Box  1098,  Washington  University, 

St.  Louis,  Mo.  63130 

Tel.:  (314)  863-0100  ext.  3141 

FUNCTIONAL  ABSTRACT 

SYMAP  is  a computer  program  designed  to  allow  city  planners, 
geographers  and  others  to  ..produce  low  cost  graphic  displays 
of  spatial  patterns  using  standard  computer  line  printers,  by 
producing  maps  which  graphically  depict  spatially  disposed 
quantitative  and  qualitative  information.  It  is  suited  to 
a broad  range  of  applications,  and  is  provided  with  numerous 
options  to  meet  vridely  varying  requirements.  Raw  data  of  every 
kind  (physical,  social,  economic,  etc.)  when  given  to  the 
computer  may  be  related,  manipulated,  weighted,  and  aggregated 
in  any  manner  desired.  By  assigning  values  to  the  coordinate 
locations  of  data  points  or  data  zones,  one  or  more  of  three 
types  of  map  may  be  produced,  as  specified  by  the  user:  conformant 
(choropleth) , contour,  and  proximal.  Potential  applications 
are  independent  of  the  scale  at  which  one  wishes  to  display 
data.  Studies  (at  other  universities)  have  included  a living 
cell,  land  parcels,  blocks,  tracts,  towns,  states,  and  continents. 
In  each  case,  a common  factor  was  the  spatial  distribution  of 
a variable  and  a need  to  display  the  patterns  associated  with 
this  distribution. 

REFERENCES 

Reference  Manual  for  Synagraphic  Computer  Mapping — "SYMAP" 
(Cambridge,  Mass.:  Harvard  Univ.  Grad.  Sch.  of  Design, 

Comp.  Graph.  Lab.). 
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DESCRIPTIVE  TITLE  FORTRAN  Subroutine  to  Solve  Simultaneous 

Linear  Equations  with  Complex  Coefficients 


CALLING  NAME 

INSTALLATION  NAME 

AUTHOR ( S ) AND 
AFFILIATION(S) 

LANGUAGE 


CGELG 

Iowa  State  University  Computation  Ce  ter 

Iowa  State  University  Computation  Center 
FORTRAN  IV 


COMPUTER  IBM  System  360/65 

PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 

CONTACT  Dr.  Clair  G.  Maple,  Director,  Computation 

Ctr.,  Iowa  State  University,  Ames,  la.  50010 
Tel.:  (515)  294-3402 


FUNCTIONAL  ABSTRACT 

CGELG  is  a FORTRAN  subroutine  that  solves  a set  of  simultaneous 
equations  with  complex  coefficients.  There  exists  the  capability 
of  handling  more  than  one  set  of  righthand  constraints  at  a time. 
Yet,  the  most  desirable  aspect  of  the  routine  is  its  high  degree 
of  accuracy,  even  on  a large,  ill-conditioned  matrix. 

The  procedure  used  is  the  Gaussian  elimination  (with  complete  piv- 
oting) method,1  modified  for  complex  arithmetic.  In  this  method, 
the  first  step  is  a forward  reduction,  in  which  the  coefficient 
matrix  is  reduced  to  an  upper  triangular  matrix* using  elementary 
row  and  column  transformations.  Then  the  solution  is  found  by  suc- 
cessive back  substitution. 

REFERENCES 

1.  Ralston,  A.,  A First  Course  in  Numerical  Analysis  (McGraw-Hill 
Book  Co.,  Inc.,  New  York,  1965),  pp.  339—407. 


$51 


9/69 


000  0086 


000  0093 


EDUCOM 


EDUCATIONAL  INFORMATION  NETWORK 


000  0093 


s 


DESCRIPTIVE  TITLE 
CALLING  NAME 
INSTALLATION  NAME 

AUTHOR(S)  AND 
AFFILIATION(S) 

LANGUAGE 

COMPUTER 

PROGRAM  AVAILABILITY 

CONTACT 


Mathematical  Programming  System 
MPS/360 

Washington  University 
Computing  Facilities 

IBM  Application  Program 


360  Assembly  Language 
IBM  360/S0 

Proprietary:  available  for  use  at 

Washington  University.  Available  for 
distribution  from  IBM. 

Dr.  C.  B.  Drebes , Mgr.,  Scientific 
Data  Processing,  Computing  Facilities, 
Box  1098,  Washington  University, 

St.  Louis,  Mo.  63130 

Tel.:  (314)  863-0100  ext.  3141 


FUNCTIONAL  ABSTRACT 

Linear  programming  (LP)  is  a mathematical  technique  designed  to 
analyze  the  potentialities  of  alternate  business  activities 
and  to  choose  those  that  permit  the  best  use  of  resources  in 
the  pursuit  of  a desirable  objective.  It  has  many  uses.  For 
example,  it  can  analyze  capital,  raw  materials,  manpower,  plant 
and  storage  facilities  and  then  translate  its  findings  into 
minimum  costs  and  maximum  profits  for  its  user;  it  can  be  used 
to  allocate,  assign,  schedule,  select  or  evaluate  whatever 
possibilities  limited  resources  possess  for  different  jobs; 
it  can  blend,  mix,  distribute,  control,  order,  budget,  bid, 
cut,  trim,  price,  purchase,  and  plan;  it  can  deduce  the  most 
profitable  method  of  transporting  goods  from  plant  to  warehouse 
to  outlet. 


MPS/360  is  composed  of  a set  of  procedures,  a subset  of  which 
deals  only  with  LP.  The  strategy  for  solving  an  LP  problem 
is  the  ordered  execution  of  a series  of  these  procedures.  A 
second  set  of  procedures  handles  separable  programming  problems. 

The  user  conveys  the  proposed  strategy  to  MPS  via  the  MPS  con- 
trol language.  The  procedure  call  statement  of  the  control 
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language  calls  the  LP  procedures  and  transfers  arguments  to 
them.  MPS  control  statements  are  preprocessed  by  the  control 
program  COMPILER. 

A catalogued  procedure  is  available  for  simple  linear  programming 
models,  reducing  the  user's  work  to  merely  data  arrangement. 

REFERENCES 

Mathematical  Programming  System/360  3 Application  Description 
(IBM  Manual  GH20-0136- 3) , (White  Plains,  N.Y. : IBM  Corp. 

Tech.  Pub.  Depart.,  1969). 

Mathematical  Programming  System/360  (360A-CO-14X) 3 Version  23 
Control  Language  User's  Manual  (IBM  Manual  GH20-0290- 3) , 
(White  Plains,  N.Y. : IBM  Corp.  Tech.  Pub.  Depart.,  1969). 

Mathematical  Programming  System/360  ( 360A-CO-14X) 3 Version  2, 
Linear  and  Separable  Programming  User's  Manual  (IBM 
Manual  GH20-0476-0),  (White  Plains,  N.Y. : IBM  Corp. 

Tech.  Pub.  Depart.,  1969). 

Mathematical  Programming  System/360  (360A-CQ-14X) 3 Message 
Manual  (IBM  Manual  GH20-0603-0) , (White  Plains,  N.Y. : 

IBM  Corp.  Tech.  Pub.  Depart.,  1969). 

Copies  of  these  manuals  can  be  obtained  through  IBM  branch 
offices. 
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DESCRIPTIVE  TITLE  General  Purpose  Simulation  System 


CALLING  NAME  GPS3 


INSTALLATION  NAME 

AUTH0R( S ) AND 
A F F I L I AT  1 0 N ( S ) 

LANGUAGE 

COMPUTER 

PROGRAM  AVAILABILITY 

CONTACT 


Washington  University 
Computing  Facilities 

IBM  Application  Program 


360  Assembly  Language 
IBM  360/50 

Proprietary;  available  for  use  at 
Washington  University.  Available 
for  distribution  from  IBM. 

Dr.  C.B.  Drebes , Mgr.,  Scientific 
Data  Processing,  Computing  Facilities, 
Box  1098,  Washington  University, 

St.  Louis,  Mo.  63130 

Tel.:  (314)  863-0100  ext.  3141 


FUNCTIONAL  ABSTRACT 

GPSS  is  a transaction-oriented  language  designed  for  conducting 
evaluations  and  experiments  concerning  the  behavior  of  systems, 
methods  and  processes.  It  has  a modular  structure  which  per- 
mits ” transactions”  to  flow  through  the  system,  where  their 
interactions  can  be  observed  and  modified.  A ’'clock”  is  main- 
tained by  which  events  are  either  scheduled  to  occur  or  else 
determined  by  one  of  the  eight  random  number  generators  provided. 
Information  can  be  obtained  regarding  sequencing  of  operations, 
scheduling  and  allocation  rules,  inventories,  queuing  disciplines, 
machine  failures,  etc.  In  general,  various  trade-offs  between 
cost  and  performance  can  be  studied. 


REFERENCES 

General  Purpose  Simulation  System/ 360 , Introductory  User's  Manual 
(IBM  Manual  GH20-0304-0) , (White  Plains,  N.Y. : IBM  Corp. 

Tech.  Pub.  Depart.,  1969). 

General  Purpose  Simulation  System/360^  User's  Manual  (IBM  Manual 
GH20- 0326- 3) , (White  Plains,  N.Y. : IBM  Corp.  Tech.  Pub. 

Depart.,  1969). 

General  Purpose  Simulation  System/360 , OS  ( 360A-CS-17X)  Operator's 
Manual  (IBM  Manual  H20-0311),  (White  Plains,  N.Y.:  IBM  Corp. 

Tech.  Pub.  Depart.,  1969). 
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. h DESCRIPTIVE  TITLE 

o 

O CALLING  NAME 

o 

INSTALLATION  NAME 


AUTHOR(S)  AND 
AFFILIATION(S) 

LANGUAGE 

COMPUTER 

PROGRAM  AVAILABILITY 


CONTACT 


FUNCTIONAL  ABSTRACT 

CSMP  performs  a simulation  of  a continuous  system,  obtaining 
solutions  to  problems  expressed  in  the  form  of  systems  of  dif- 
ferential equations  or  analog  block  diagrams.  Typical  applica- 
tions might  be  a control  engineer’s  study  of  the  effectiveness 
of  various  control  system  designs,  or  a study  of  a cardiovascular 
system  model. 

CSMP  provides  a basic  set  of  functional  blocks  with  which  the 
components  of  a continuous  system  may  be  represented,  and  it 
accepts  application-oriented  statements  for  defining  the  con- 
nections between  these  functional  blocks.  It  also  accepts 
FORTRAN  IV  statements  which  can  be  used  to  handle  non-linear 
and  time- variant  problems.  Input  and  output  are  facilitated 
by  means  of  user-oriented  control  statements. 

REFERENCES 

System/360  Continuous  System  Modeling  Program  ( 360A-CX-16X) 

User's  Manual  (IBM  Manual  GH20- 0367- 3) , (White  Plains, 

N.Y. : IBM  Corp.  Tech.  Pub.  Depart.,  1968). 
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Continuous  System  Modeling  Program 
CSMP 

Washington  University 
Computing  Facilities 

IBM  Application  Program 


CSMP  imbedded  in  FORTRAN 
IBM  360/50 

Proprietary;  available  for  use  but  not 
for  distribution. 

v, 

Dr.  C.B.  Drebes , Mgr.,  Scientific 
Data  Processing,  Computing  Facilities, 
Box  1098,  Washington  University, 

St.  Louis,  Mo.  63130 

Tel.:  (314)  863-0100  ext.  3141 


3/71 


000  0134 


000  0134 


EDUCATIONAL  INFORMATION  NETWORK 


EDUCOM 


000  0134 


System/360  Continuous  System  Modeling  Program  (360A-CX-16X) 
Operator 's  Manual  (IBM  Manual  H20-0368)  , (White  Plains, 
N.Y. : IBM  Corp.  Tech.  Pub.  Depart.,  1968). 

System/360  Continuous  System  Modeling  Program  ( 360A-CX-1 6X) 
Application  Description  (IBM  Manual  GH20- 0240- 2) , (White 
Plains,  N.Y.  : IBM  Corp.  Tech.  Pub.  Depart.,  1968). 


o 


2 


3/71 


356 


000  0134 


EDUCOM 


EDUCATIONAL  INFORMATION  NETWORK 


/ 

\ 

1*0 

to 


o 


o 

o 

o 


( 


000  0135 


DESCRIPTIVE  TITLE 
CALLING  NAME 
INSTALLATION  NAME 


AUTHOR(S)  AND 
AFFILIATION(S) 


LANGUAGE 
COMPUTER 
PROGRAM  AVAILABILITY 

CONTACT 


A Primal-Dual  Transportation  Algorithm 
TRANSPRT 

Washington  University 
Computing  Facilities 

D.E.  Burlingame 

Washington  University  Computing 
Facilities 

FORTRAN  IV 

IBM  360/50 

Deck  and  listing  presently  available 

Dr.  C.B.  Drebes,  Mgr.,  Scientific 
Data  Processing,  Computing  Facilities, 
Box  1098,  Washington  University, 

St.  Louis,  Mo.  63130 

Tel.:  (314)  863-0100  ext.  3141 


FUNCTIONAL  ABSTRACT 


TRANSPRT  solves  a standard  transportation  problem  using  the 
primal-dual  transportation  algorithm.  This  program  solves  a 
model  in  which  the  objective  is  to  "transport"  a single  com- 
modity from  various  origins  to  different  destinations  at  a 
minimum  total  shipping  cost.  The  availability  at  each  origin, 
the  demand  at  each  destination,  and  the  cost  to  ship  one  unit 
of  the  project  from  any  origin  to  any  destination  are  required 
inputs  to  this  model.  This  model  can  be  applied  to  certain 
other  types  of  industrial  or  business  problems  that  have  nothing 
to  do  with  shipping.  Personnel  assignment,  machine  assignment, 
product  and  inventory  scheduling  are  a few  such  applications. 


The  program  utilizes  integer  arithmetic  and  requires  integer 
input.  If  the  sum  of  the  origin  availabilities  is  not  equal 
to  the  sum  of  the  destination  requirements,  an  artificial 
origin  or  destination  is  set  up,  with  zero  costs,  to  handle 
the  excess.  The  program  will  handle  up  to  50  origins  and  150 
destinations,  using  94K  bytes  of  core  storage. 


REFERENCES 

Hadley,  G. , Linear  Programming  (Reading,  Mass:  Addison-Wesley 

Pib . Co. , Inc . , 1962) . 
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DESCRIPTIVE  TITLE 

Structure-Factor  Least-Squares  Refine- 
ment Program  for  IBM  7090 

OOC 

CALLING  NAME 

ORFLS-PX 

INSTALLATION  NAME 

University  of  Pittsburgh 
The  Computer  Center 

AUTHOR ( S ) AND 
A FFI L I ATI  ON ( S ) 

Dr.  Ryonosuke  Shiono 
Crystallography  Laboratory 
University  of  Pittsburgh 

LANGUAGE 

FORTRAN  II,  except  SMI,  which  is  in 
FAP(UMAP) . 

COMPUTER 

IBM  7090  with  32K  core  storage 

2—3  magnetic-tape  units  in  addition  to 

system  input/output. 

PROGRAM  AVAILABILITY 

Proprietary;  usage  permitted,  but  program 
deck  or  listing  not  available 

CONTACT 

Dr.  Ryonosuke  Shiono,  Crystallography 
Laboratory,  300  Thaw  Hall,  University 
of  Pittsburgh,  Pittsburgh,  Pa.  15213 
Tel.:  (412)  621-3500  ext.  7124 

FUNCTIONAL  ABSTRACT 

ORFLS-PX  is  an  extensively  modified  version  of  the  FORTRAN  least- 

squares  program  by  Busing,  Martin,  and  Levy.  Their  program, 

performs  successive  cycles  of  refinement  using  the  full 
matrix  of  the  normal  equations.  The  parameters  which 
may  be  adjusted  include  several  scale  factors,  an  over- 
all temperature  factor  coefficient,  the  neutron  scatter- 
ing factors,  individual  atom  multipliers,  atomic  coorinates , 
and  isotropic  or  anisotropic  individual  atom  temperature 
factor  coefficients.  The  parameters  to  be  varied  may  be 
specified  arbitrarily,  and  structures  of  any  symmetry  may 
be  accommodated.  The  refinement  may  be  based  either  on 
the  structure  factors  or  their  squares,  and  the  observa- 
tions may  be  weighted  individually,  or  the  use  of  unit 
weights  may  be  specified.1 

Features  of  ORFLS-PX 

1.  Reflexion-data  input  may  be  from  cards  or  from  magnetic  tape 
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2.  Uses  atomic-scattering-factor  table  of  f versus  sinG 

3.  External  scale  factors  now  refer  to  Fq^si  rather  than  to  Fcai»s 

4.  Weighting  scheme  may  be  changed  or  weights  modified  by  a sub- 
routine 

5.  Limitations  on  maximum  number  of  atoms,  parameters  to  be  used; 
number  of  parameters  to  be  refined  have  been  enlarged 

6.  Isotropic  and  anisotropic  temperature  factors  for  atoms  may  be 
used  in  mixed  fashion 

7.  Anomalous  dispersion  correction  may  be  made2 

8.  Calculated  structure  factors,  together  with  the  scales  F . 
are  written  on  a binary  tape,  which  may  be  used  as  an  input 
for  the  Fourier  program  or  for  a new  cycle  of  the  least- 
squares  program. 

9.  Using  an  output  tape  as  the  input,  a part  of  the  structure  may 
be  added  as  f.  xed  contribution  for  a partial-mode  calculation, 
(this  either  saves  time  in  calculation  or  extends  the  limit  of 
number  of  atoms  to  be  used) 

10.  Different  set  of  parameters  may  be  refined  in  successive  cycles 
of  full-matrix  refinement,  when  not  all  the  parameters  can  be 
refined  at  the  same  time 


General  Description  of  the  Program  Setup 

To  provide  more  storage  space  for  the  parameter  refinement,  ORFLS-PX 
is  divided  into  three  separate  core -load  packages : MAIN(l), 

MAIN(2),  and!  MAIN  (3).  ' ^ . 

MAIN(l)  reads  the  reflexion  data  on  cards  or  on  tape,  interpolates 
the  atomic- scattering  factors  for  each  kind,  and  assigns  the  weight 
according  to  the  specification.  This  part  may  be  bypassed  if  a 
tape  from  a previous  cycle  of  calculation  is  used  as  the  input. 
Otherwise,  the  program  produces  an  intermediate  output  tape. 

MA I N ( 2 ) reads  back  the  MAIN(l)  tape,  one  reflexion  at  a time  and 
calculates  structure  factor  and  the  necessary  derivatives  for 
least-squares  refinement.  The  Calculated  structure  factors  and 
scaled  Fobs’  are  on  the  output  binary  tape.  This  tape  is  rewound 
at  the  end  of  every  cycle  so  that  the  data  on  this  tape  are  the  re- 
sult of  latest  calculation.  This  tape  may  be  used  as  the  input 
for  fixed  contribution  in  a partial-mode  calculation. 

maiTi(  3)  prints  out  the  correlation  matrix  and  other  information 
on  various  agreements  at  the  end  of  all  calculation. 
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Card  formats  used  for  reflexion  data  and  atomic  parameters  and 
for  symmetry  operations  are  identical  to  many  other  interconnected 
programs  on  the  IBM  7090  and  IBM  1130  as  well  as  the  IBM  1620. 
Usually,  the  user  has  only  to  punch  a few  Control  Cards  to  run 
any  one  of  the  programs , 

The  Data  and  Parameter  Cards  are  identical  to  those  in  the  Block- 
Diagonal  Least-Squares  programs3  on  the  IBM  7090  and  1130,  and  so 
the  user  may  easily  switch  from  one  program  to  another. 

The  reflexion-data  file  on  magnetic  tape  has,  again,  the  same 
format  between  this  and  Block-Diagonal,  E,  Fourier  and  other 
programs  on  the  IBM  7090  (see  Ref.  3) , and  it  may  be  used  inter- 
changeably. 

ORFLS-PX  is  an  independent  program,  as  compared  to  some  others  in- 
corporated in  a big  system,  permitting  one  to  write  a subroutine 
to  fit  a particular  problem,  and  replace  the  dummy  variables  pro- 
vided in  the  program  by  one’s  own. 

REFERENCES 

Busing,  W.R.,  Martin,  K.O. , and  Levy,  H.A. , ”A  FORTRAN  Crystal- 
lographic Least-Squares  Program,”  ORNL  Tech.  Mem.  No.  TM305 
(Oak  Ridge  National  Laboratories,  Oak  Ridge,  1962).  The  modi- 
fied version  of  this  program  is  used  for  calculations  that 
involve  scattering  data  and  crystallographic  structures.  Addi- 
tional information  can  be  obtained  through  the  contact  person. 

Ibers,  J.A.,  and  Hamilton,  W.C.,  "Dispersion  Correction  and 
Crystal  Structure  Refinement,”  Acta  Cryst.  17,  (1964),  781- 
782.  ■ v . ' 

Additional  information  can  be  obtained  through  the  contact 
person.  ■ 
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DESCRIPTIVE  TITLE 
CALLING  NAME 
INSTALLATION  NAME 

AUTHOR(S)  AND 
AFFILIATION(S) 

LANGUAGE 

COMPUTER 

PROGRAM  AVAILABILITY 

CONTACT 


FUNCTIONAL  ABSTRACT 


Information  Retrieval  Services 


University  of  Georgia 
Computer  Center 

Information  Science  Group 
University  of  Georgia 

Assembler  Language  § PL/1 

IBM  360/65 

Proprietary;  available  for  use  but 
not  for  distribution 

Miss  Margaret  Park,  Supervisory 
Inform.  Scientist,  Computer  Center, 
The  Univ.  of  Ga. , Athens,  Ga.  30601 
Tel.:  (404)  542-3741 


In  any  endeavor,  scientists  need  to  keep  constantly  abreast  of 
activities  in  their  field  of  interest,  to  be  on  the  lookout 
for  new  ideas,  and  to  maintain  a library  of  useful  references. 
The  proliferation  of  new  scientific  knowledge  is  rapidly  out- 
pacing the  capabilities  of  conventional  information-handling 
and  publishing  techniques.  Scientists  are  now  turning  to 
computer-based  methods  to  help  speed  and  channel  the  flow  of 
information  on  a timely  basis. 


The  Computer  Center  at  the  University  of  Georgia  is  actively 
engaged  in  establishing  an  Information  Center.  Mechanized  data 
bases  from  several  scientific  organizations  are  presently 
available  and  in  use  at  the  Center.  Subject  areas  currently 
represented  are  biology,  biochemistry,  nuclear  science,  and 
chemistry,  including  structural  data  files  for  chemical  com- 
pounds. Other  tape  services  in  fields  such  as  medicine, 
engineering,  physics,  geology,  etc.,  will  be  added  as  interst 
is  expressed  in  these  subject  areas. 

The  Computer  Center's  Information  Sciences  Unit  offers  assis- 
tance in  creating  search  profiles  and  current  awareness  and 
retrospective  searches  of  the  scientific  literature. 
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The  staff  of  the  Computer  Center  includes  highly  trained  pro- 
fessionals in  practically  every  sub j ect  discipline.  In  addi- 
tion to  chemists  and  a microbiologist  in  the  Information 
Sciences  Unit,  the  Center  also  has  full  time  staff  with 
specialties  in  physics,  engineering,  statistics,  biology,  and 
forestry,  with  consulting  staff  available  in  other  disciplines. 
All  staff  are  also  familiar  with  computer  systems  and  their 
applications . 

The  Computer  Center  is  constantly  seeking  better  ways  to  satisfy 
the  information  requirements  of  the  scientific  community  and 
we  will  greatly  appreciate  any  suggestions  made  in  this 
direction.  New  services  will  be  added  as  rapidly  as  possible 
to  meet  newly  identified  needs  and  uses. 

Persons  desiring  to  use  the  Information  Retrieval  Services  are 
directed  to  the  contact  person. 
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DESCRIPTIVE  TITLE  Mann-Whitney  U Test 

CALLING  NAME  MANNWH  NUCC085 

INSTALLATION  NAME  Vogelback  Computing  Center,  Northwestern 

University 

AUTHOR ( S ) AND 

AFFILIATION (S)  Alan  Lupa ,,  Department  of  Chemical 

Engineering,  Northwestern  University 

Dennis  R.  Goldenson,  Department  of 
Political  Science,  Northwestern  University 

LANGUAGE  CDC  FORTRAN  IV 

COMPUTER  ' CDC  6.400 

PROGRAM  AVAILABILITY  Deck  and  listing  presently  available 

CONTACT  Lorraine  Borman,  EIN  Technical  Represent-  ; 

>.  < ative,  Vogelback  Computing  Center,  North- 

western University,  2129  Sheridan  Road, , 

. Evanston , ! 111 . 60201 . 

' Tel  . ; (3120  492 V36.8  2 v'; ■'•••• 

FUNCTIONAL  ABSTRACT  ■ V -'V •' 

This  program  calculates  the  Mann-Whitney  U statistic  and  reports  V • v 
its  significance  at  one  of  five  levels  of  confidence  {that  is 
accept  H0,  P > .10;  reject  Ho,  P < .10,  P' /< .05,  P v-<  v0;2v  -and 
P < .01).  There  is  no  limit  to  the  number  of  problems  that  can  I 
be  handled . Each  subsample  in  a problem  can-  have  up  to  2 ,000 
cases.  This  is  purely  arbitrary; • if  one  would  want  a larger  sam- 
ple-size capacity , he  could  merely  alter  the  PlMENSION  st&t£Mie^ts 
in  the  source  deck  to  the  limits  of  core  storage.  Printed  output 
gives  the  probler  number , alphanumeric  problem  label,  the  sample 
sizes,  the  input  variible  format,  the  median  and  decile  range  for 
each  group , the  U-test  statistic  (the  smaller  value) , the  value  of 
Z where  the  larger  group  is  greater  than  8,.  and  a statement  of  the 
level  of  confidence  in  the  significance  of  U * (For  a one-tailed 
test,  the  points  of  significance  are  found  by  dividing  levels  by 
two.)  Since  many  behavioral-science  data  do  not  achieve  interval 
scaling,  the  U test  is  a very  useful  alternative  for  one  who  does 
not  ”ish  to  make  the  assumptions  required  by  the  parametric  t test 
in  determining  if  two  independent  samples  are  drawn  from  the  same 
population.  It  is  one  of  the  most  powerful  of  the  nonparametric 
inferential  statistics-.  - ■ : " - - hk 

• ' ■;  . '• - ^ continued 
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References 

1.  Siegel,  S.,  Nonparametria  Statistics  for  the  Behavioral 
Sciences  (McGraw-Hill  Book  Co.,  Inc.,  New  York,  1956)  . 

2.  Mann,  H.B.,  and  Whitney,  D.,  "On  a Test  of  Whether  One  of  Two 
Random  Variables  is  Stochastically  Larger  Than  the  Other,” 
Ann.  Math.  Statistics  18 , 50-60  (1947). 
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DESCRIPTIVE  TITLE  Factor  Analysis  (Northwestern  University 

version  originally  written  at  Biometric 
Laboratory,  University  of  Miami,  Coral 
Gables,  Fla.) 


CALLING  NAME 
INSTALLATION  NAME 

AUTHOR ( S ) AND 
AFFILIATION(S) 

LANGUAGE 

COMPUTER 


FACTOR  NUCC160 

Vogelback  Computing  Center, 
Northwestern  University 

Vogelback  Computing  Center, 
Northwestern  University 

CDC  FORTRAN  IV 
CUC  6400 


PROGRAM  AVAILABILITY 


Deck  and  listing  presently  available 


CONTACT 


FUNCTIONAL  ABSTRACT 


Lorraine  Borman,  EIN  Technical  Represent 
ative,  Vogelback  Computing  Center,  North 
western  University,  2129  Sheridan  Road 
Evanston , 111.  60201 

Tel  . : X312)'F;4$2r3682 ;C;’.  C;,- 


FACTOR  is  a program  that  computes  intercorrelations,  principal  com- 
ponents, and  varimax- rotated  factor  loadings  for  a data  set  con- 
sisting of  scored  responses  to  a number  of  variables.  The  method  . 
employed  always  computes  means,  standard  deviations,  and  intercor- 
relations at  first.  Then,  according  to  user  specifications,  the 
program  will  either  stop  at  that  point  or  contin  le  by  computing 
the  principal  components  and  factor  loadings,  both  normal  and  af- 
ter varimax  rotation.  Another  existing  option  permits  placing 
squared  multiple  correlations  in  the  diagonal  of  the  correlation 
matrix.  ' : ■ vC:;- CCC'C ,= : 'i ' -;v ' 
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DESCRIPTIVE  TITLE 


Student's  T and  F Ratio  (with  provision 
for  missing  data) 


CALLING  NAME 


STDNTF2  NUCC019 


INSTALLATION  NAME 

AUTHOR(S)  AND 
AFF I L I AT I ON ( S ) 

LANGUAGE 

COMPUTER 


Vogelback  Computing  Center, 
Northwestern  University 

Vogelback  Computing  Center, 
Northwestern  University 

CDC  FORTRAN  IV 

CDC  6400 


PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 

CONTACT  Lorraine  Borman,  EIN  Technical  Representa- 
tive, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road, 
Evanston,  111.  60201 
Tel.:  (312)  492-3682 

FUNCTIONAL  ABSTRACT 

STDNTF2  is  a larger,  more  complex  version  of  STDNTF1  (see  EIN  No. 
000  0013)  and  is  capable  of  handling  up  to  500  T tests  between 
two  groups.  Such  a test  compares  an  appropriate  sampling  (T)  dis- 
tribution with  the  normal  distribution.  The  program  tests  also 
for  consistency  of  performance  on  all  tested  variables . 

The  handling  of  multiple  jobs,  the  availability  of  certain  data 
transformations,  and  provision  for  cases  in  which  the  data  con- 
tain missing  items  are  features  of  this  program. 
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DESCRIPTIVE  TITLE  Subtle,  Unbiased,  Zealous  Yatagen  of  Ques- 
tionnaires 


CALLING  NAME  SUZYQ  NUCC150 


INSTALLATION  NAME  Vogelback  Computing  Center, 

Northwestern  University 


AUTHOR ( S ) AND  , „ a 

AFF IL I AT  ION ( S ) Program  written  by  Brent  M.  Rutherford, 

Northwestern  Univer- 
sity 

Converted  for  the 

CDC  6400  by  Janos  B.  Kopiy ay 

LANGUAGE  CDC  FORTRAN  IV  i’--’ 

COMPUTER  CDC  6400  (Scope  3.1  O.S.)  ^ ■ 

PROGRAM  AVAILABILITY  Deck  and  listing  presently  available 

CONTACT  Lorraine  Borman,  EIN  Technical  Representa- 
tive , Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road, 

■ .Evanston,  111.  ' 60201 

Tel...:  (31 2-) ; v’1: ' fv- : 

FUNCTIONAL  ABSTRACT 

This  cycling  program  makes  possible  a scoring  and  weighting  of 
questionnaire  items,  as  well  as  providing  comprehensive  item- anal- 
ysis measures,  test-analysis  measures,  and  factor  analysis  with 

varimax  rotation  of  the  tetrachoric  interitem  Correlation  matrix.  ' 
For  the  purpose  of  item  analysis,  internal  as  well  as  external  cri-. 
terion  ■ scores  may  be • utili  zed.  • • , . ;•  •??..  vv;.: . \ V'C-.’ • , . 

The  program  permits  the  user  to  correct  and/or  weight  a set  of  test 
responses  (including  data  that  have  already  been  scored) . For  the 
cases  where  some  data  values  may  be  skipped  or  missing , there  is 
an  option  for  the  insertion  of  a specified  average  value  in  their 
place.  SUZYQ  provides  a count  of  the  total-response  score  per  it- 
em and  per  subject,  expressed  in  raw  score  'units,  a score  units, 
and  t score  units.  In  addition,  a total- test-score  frequency  dis- 
tribution is  constructed,  using  the  same  three  types  of  units. 

The  total  te?t  score  is  then  subjected  to  an  item  analysis  with 
corrections  for  the  nonindependence  of  the  calculated  correlations. 

■ ■ • v continued 


1 

3G9 


5/69 


000  0004 


000  0004 


EDUCATIONAL  INFORMATION  NETWORK 


EDUCOM 


000  0004 


Finally,  a t\  o-way  variance  analysis  is  performed,  using  the  leth- 
od  of  Hoyt,  with  basic  analytic  parameters  computed  from  the  ele- 
ments of  the  summary  table.  Options  include  item  analysis  by  cri- 
terion and  a derivation  of  up  to  ten  factors  from  the  tetrachoric 
interitem  correlation  matrix  (using  a Kaiser  varimax  factor  anal- 
ysis) . 


( 


I 


2 5/69 

370 


000  0004 


000  0005 


EDUCOM 


EDUCAl  iONAL  INFORMATION  NETWORK 


000  0005 


Multivariate  Analysis  of  Variance-Covari- 
ates, Hotelling’s  T 

MULCVR  NUCC080 

Vogelback  Computing  Center, 

Northwestern  University 

Vogelback  Computing  Center ? 

Anonymous;  Northwestern  University 

CDC  FORTRAN  IV 

CDC  6400 

Decks  and  listings  presently  available 

Lorraine  Borman,  EIN  Technical  Represent- 
ative, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road, 
Evanston,  111.  60201 
Tel.:  (312)  492-3682 

FUNCTIONAL  ABSTRACT 

MULCVR  performs  an  analysis  on  a number  (three  or  more)  of  meas- 
urements taken  about  an  arithmetic  mean  (the  ’’origin11)  , together 
with  arithmetic  means  as  specified  on  the  Control  Cards  or  by 
Hotelling's  T Test.  - ■ ■ 

REFERENCES 

Rao,  C.R.,  Advanced  Statistical  Methods  in  Biometric  Research 
(John  Wiley  § Sons,  Inc.,  New  York,  1952),  pp. 239—248,  258—266. 

Cooley,  WpW.  , and  Lohnes,  P.R.,  Multivariate  "Procedures  for  the 
Behavioral  Sciences  (John  Wiley  $ Sons,  Inc . , New  York , 1963). 
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DESCRIPTIVE  TITLE  FORTRAN  Program  for  Evaluating  Internal 

Consistency  and  Single-Factoredness  in 
Sets  of  Multilevel  Attitude  Items 

CALLING  NAME  ATTANAL  NUCCC48 


INSTALLATION  NAME  Vogelback  Computing  Center, 

Northwestern  University 


AUTHOR ( S ) AND 

AFFILIATION(S)  Donald  G.  Morrison,  Council  for  Inter- 

societal  Studies,  Northwestern  University 

Donald  T.  Campbell,  Department  of  Psy- 
chology, Northwestern  University 

Leroy  Wolins , Iowa  State  University 

LANGUAGE  CDC  FORTRAN  IV  . ; ^ 

COMPUTER  CDC  6400  • 

PROGRAM  AVAILABILITY  Deck  and  listing  presently  available 

CONTACT  Lorraine  Borman,  EIN  Technical  Represent- 
ative , Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road,  7 
Evanston,  111 . 60201  ' .7  7. 

• Tel.:  • : ( 3 1 . 4027368  2 J=7  T;7T  -T:/;  ^0  If-1  :v  - 

FUNCTIONAL  ABSTRACT  " . '-'v  : ' 5 ■’  T 

ATTANAL  is  a FORTRAN  IV  program  for  evaluating  internal  consis- 
tency and  single-factoredness  in  sets  of  multilevel  attitude 
(scale)  items.  The  user  may  test  the  assumption  that  responses 
summarized  in  single  scores  reliably  refer  to  a common  trait ,, 
attitude , or  factor  being  measured ••  . ••• • -r’y'-M-l 

The  analytical  method  employed  avoids  the  Gu  ttman  unidimension  - :7  . 

ality  requirement  commonly  associated  with  a reproducibility  v;  ' 

coefficient . Arbitrary  or  chance  levels  of  reproducibility  '^S'  ■ 
well  as  singular  tests  of  significance  are  replaced  by  measures  i;7;:. 
of  high  internal  consistency,  reliability,  and  single -factored- 
ness . Dichotomously  scored  items  are  replaced  Dy  multilevel 
responses , thus  reducing  the  occurrence  of  irrelevant  difficulty 
factors  among  the  intercorrelation  of  items.  V.-" 
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The  program  operates  on  thi  data  cai ds  containing  one-digit  scores 
for  each  item;  these  are  converted  from  response  language  to  a 
scoring  language  to  emphasize  the  significance  of  large  scores. 
Separate  analysis  of  pro  and  con  items  minimizes  the  effects  of 
response-set  and  direction-of -wording  effects.  The  polar-choice 
format  of  responses  eliminates  ambiguity  of  response  effects  and 
allows  attitudes  to  be  located  on  dimensions  anchored  by  positive 
statements  at  either  pole. 


The  program  produces  (for  each  item  and  the  total  set)  the  means, 
standard  deviations,  and  a table  of  intercorrelations  among  items 
and  sum.  Using  the  Spearman— Brown  Corrected  Split -Half  Method 
of  Reliability,  the  program  then  produces  a Kuder-Richardson  co- 
efficient of  reliability  based  on  item  variances  proportional  to 
the  number  of  items  scored. 


A modified  factor-analysis  procedure  is  applied  to  the  data  to 
obtain  a test  of  single -factoredness.  Using  the  intercorrelations 
among  items,  the  program  approximates  optimal  factor  loadings  and 
produces  a commonality  estimate  (h2 ) for  each  factor.  A converg- 
ent solution  is  acceptable  only  if  there  are  no  negative  factor 
loadings.  If  no  convergent  solution  i s found;  within  ? 0 i t e r a 
tions  , the  program  halts  and  pr  in  t s the  las  titer  a t ion  v ; <:  ^ ; 


The  interitem  correlation  matrix,  the  residuals  matrix,  as  well 
as  the  mean  and  sigma  for  residuals  is  also  reported.  A Lawley 
chi-square  test  of  significance  is  then  applied  to  residuals, 
and  the  program  produces  a listing  of  factor  loadings,  the  resid 
uals  matrix,  and  the  Lawley  chi-square  with  appropriate  degrees 
of  freedom.  In  addition,  th .3  program  computes  an  index  that 
purports  to  measure  the  relative  closeness  of  each  measure  to 
single-f actoredness ; this  index  should  approach  1.0  in  single - 
factoredness-  tests.. 


REFERENCE 

Morrison,  D.G.,  Campbell , D .T . , and  Wo 1 ins,  L.,  "A  FORTRAN  Program 
for  Evaluating  Consistency  and  Single- Factoredness  in  Sets 
of  Multilevel  Attitude  Items,"  Northwestern  Univ«  Vogelback 
Computing  Ctr.  (1965;  revised  1967)*  - ^ ■ 
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DESCRIPTIVE  TITLE  FORTRAN  Program  for  Guttman  and  Other 

Scalogram  Analyses 

CALLING  NAME  GUTTSCL  NUCC115 


INSTALLATION  NAME  Vogelback  Computing  Center, 

Northwestern  University 


AUTHOR(S)  AND 

AFFILIATION (S)  Roland  Werner,  Depar4- * 


Syracuse  University 


Donald  G.  Morrison,  Northwestern 
University 


LANGUAGE  CDC  FORTRAN  IV 


COMPUTER  CDC  6400 


PROGRAM  AVAILABILITY  Deck  and  listing  presently  available  ' ^ 


FUNCTIONAL  ABSTRACT  : sS&Mi 

GUTTSCL  is  designed  to  perform  Guttman  and  other  useful  analyses 
on  data  supplied  in  scalogram  form.  Originally  limited  to  10  items 
with  up  to  7 response  categories  per  item  and  200  respondents,  the^^^^  ^ 

capacity  has  recently  been  expanded  to  30  items  and  350  persons , ^ 
the  Chilton  and  Raju  indices  have  been  added,  and  other  minor  modi 
fications  have  been  made.  Each  data  set  constitutes  an  analysis. 

An  unlimited  number  of  such  analyses  can; be  .treated;. ;seTdal^y-.: 

Using  the  Cornell  technique  for  scalogram  analysis, * a scalogram 
is  displayed  in  the  output  with* the  frequency  of  the  response  type , 
the  Guttman  and  psychometric  scores  of  the  response  type , and  the 
number  of  errors  in  the  ’response  type  CyThellit eih ^$$4^ 
cies  and  the  item  marginal  probabilities  are  also  provided.  This,  ; f, 
information  is  utilized  to  calculate  the  Guttman  coefficient,  of  K ' 
reproducibility.  Other  coefficients  of  reproducibility  are  based  ' 
upon  Loevinger ’ s , 2 Sagi’s,^  and  Green*  s^  methods  of  counting  errors 
in  a response  pattern.  The  expected  coefficients  of  reproducibility 
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for  each  of  the  error-counting  methods  are  also  calculated  and  are 
based  on  Goodman's5  statistical  techniques. 


Since  a wide  range  of  flexibility  in  analyzing  attitude  data  is 
desirable,  auditional  indexes  are  calculated.  These  indexes  are 
the  Loevinger  homogeneity  index, 2 the  Kuder—Richardson  formula, 
the  corrected  Kuder-Richardson  formula  for  test  reliability,6  the 
Green  index  of  consistency , 4 the  Borgatta  error  ratio, ' the  Menzel 
coefficient  of  scalability,8  and  the  Schuessler  x2  tests9  for  the 
frequency  distribution  of  response  types.  The  source  of  these 
indexes  and  their  method  of  calculation  is  fully  described  in  the 
references  cited  below. 


REFERENCES 


1. 

2. 


Guttman,  L.,  "The  Cornell  Technique  for  Scale  and  Intensity 
Analysis,"  Educ . Psychol.  Meas . 7,  247  -280  (1947) . 


Loevinger,  J.,  "The  Technique  of  Homogeneous  Test  CompcTred 
with  Some  Aspects  of  1 Scalogram  Analysis h and  Factor  Analysis ," 
Psychol.  Bull,  4 5 , .507-529  ''  (1948) 1 v,,:. :;:7b7,-:V  VVVv7V;:'Vv:;- 


3. 


Sagi,  P.C.,  "A  Statistical  Test  for  the  Significance  of  a 
Coefficient  of  Reproduc ib i 1 ity , " Psychome trika  2 4 , 19 -27 
(1959)  . ...  V V 


4. 

5. 

6. 


Green,  B.F.,  "A  Method  of  Scalogram  Analysis  Using  Summary 
Statistics  ,"  Psychometrika  21  , 79-88  (195 .bb. 


77 : 


Goodman,  L.A.,  "Simple  Statistical  Methods  for  Scalogram 
Analysis ,"  Psychometrika  24  , 29-43  (1959).  ' rb  t vV:- 77 : 


Horst,  P.,  "Correcting  the  Kuder-Richardson  Reliability  f or.;;>; : 
Dispersion  of  - Item  Difficulty,"  P s ycho  1 . Bu  1 1 . 1 5 0 , 3 7 1-374^ 77 

(1953)  • ;,7  ^ ^ ^ ^ ^ 


7. 

8. 

9. 


Borgatta,  E.F . , "An  Error  Ratio  for  Scalogram  Analysis , " 
Public  Opinion  Quart . 7 , 96  •100  (195$) . 


Menzel,  H. , "A  New  Coefficient  for  Scalogram  Analysis,"  Public 
Opinion  Quart . 1 7 , . 269-280  .. (19 53)' 7;;.-' - ' 7:- - 


I 

; ; t v 


Schuessler,  K.F.,  "A  Note  or  Statistical  Significance  of 
Scalograms  ,"  Sociometry  24  , 312-318  (1961) 
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Guttman,  L.,  "The  Basis  for  Scalogram  Analysis,"  in  Measurement 
and  ?rediation3  S.A.  Stauffer,  L.  Guttman,  and  E.A.  Suchman,  et  al», 
Eds.  (Princeton  University  Press,  Princeton,  N.J.,  1950), 
pp . 60-90. 

Werner,  R.,  "A  FORTRAN  Program  for  Guttman  and  Other  Scalogram 
Analyses,"  Syracuse  Univ.  (CPA  257).  This  manual  provides  the 
program  listing  and  the  instructions  for  the  program’s  use. 

The  control  of  the  program  is  achieved  with  control  cards  that 
allow  two  modes  of  operation:  one  mode  provides  the  user  with 

summary  frequencies  of  the  attitude  data;  the  other,  in  addi- 
tion, calculates  various  indexes  appropriate  to  attitude  data. 


7/69 


$76 


6000  COO 


OOG  0010 


EUUCUM 


EDUCATIONAL  INFORMATION  NETWORK 

000  0010 


4 


DESCRIPTIVE  TITLE 
CALLING  NAME 
INSTALLATION  NAME 


AUTHOR(S)  AND 
AFFILIATION(S) 


LANGUAGE 


COMPUTER 


PROGRAM  AVAILABILITY 

CONTACT 


Stepwise  Multiple -Discriminant  Analysis 

EIDISC  NUCC068 

Vogelback  Computing  Center 
Northwestern  University 


Donald  G.  Morrison,  Council  for  Intersoci 
etal  Studies,  Northwestern  University 

Richard  J.  Art,  Jr.,  Northwestern  Univer- 
sity 

CDC  FORTRAN  IV 
CDC  6400 

Deck  and  listing  presently  available 

Lorraine  Borman,  EIN  Technical  Represent- 
ative, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road, 
Evanston,  111.  60201  * 

Tel . : (31.2)  492-3682  ^ y : 


FUNCTIONAL  ABSTRACT 


The  basic  stepwise  procedure  uses  Rao's  generalized  distance  sta- 
tistic1 to  omit  all  variables  that  do  not  add  significantly  to  the 
distance  between  groups.  The  analysis  proceeds  with  all  excluded 
variables  set  equal  to  zero  in  the  discriminant  functions.  Group- 
and  subject-membership  probabilities  are  calculated.  Discriminant 
scores  are  also  calculated  and  plotted  for  the  first  two  functions 
derived.  A histogram  is  used  if  only  one  function  is  derived;,  , 

While  several  multiple -discriminant  computer  programs  exist , they 
all  are  analogous  to  standard  multiple  regression  in  the  sense 
that  all  the  variables  are  included  in  the  function,  irrespective 
of  their  ability  to  increase  the  discriminating  power  of  the  func- 
tions derived.  It  is  quite  possible  to  add  to  the  analysis  vari- 
ables that  decrease  group  differences. 2 As  a result,  discriminant 
functions  derived  by  the  standard  multiple -discriminant  methods 
can  often  be  considerably  improved  in  their  power  to  discriminate 
by  the  use  of  the  stepwise  procedure.  There  is  also  the  added 
benefit  of  working  with  fewer  original  variables  * ^ , 
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The  major  question  of  the  stepwise  procedure  revolves  around  the 
choice  of  the  criteria  with  which  to  add  variables.  We  have  not 
used  the  F-ratio  method  of  stepwise  regression  analysis  but  fol- 
lowed Rao1  and  used  the  increase  in  Rao*s  V (Ref.  1,  p.257)  as  the 
entry  criterion  for  the  stepwise  procedure.  (The  F ratio  will  not 
r be  able  to  measure  the  increased  ’'distance"  that  a new  variable 

t>  will  provide.)  Once  it  is  decided  which  variables  shall  be  in- 

cluded in  the  analysis,  then  the  procedure  follows  the  methods  of 
multiple-discriminant  analysis  in  the  reduced-variable  space. 

The  output  of  the  program  is  intended  to  give  as  much  information 
i as  possible  so  that  powerful  discriminant  functions  can  be  derived. 

This  includes  measures  of  the  discriminatory  power  of  the  derived 
functions,  such  as  plots  of  the  discriminant  scores  and  classifi- 
cation  of  the  raw  input  data  of  the  discriminant  function(s)  . Fur- 
ther, unclassified  subjects  can  be  classified  by  the  program  after 
the  calculation  of  the  discriminant  function(s). 

Briefly,  the  stepwise  procedure  uses  the  variable  with  the  best 
univariate  F ratio  (between-groups  variance  to  within-groups  var- 
iance) as  a starting  point.  Each  of  the  remaining  variables  is 
tested  to  determine  which  of  them  adds  the  most  to  the  distance 
statistic,  a generalized  Mahalanobis'  D2  described  by  Rao  (Ref.l, 
p.257)  and  referred  to  as  Rao's  V.  The  greatest  additional  dis- 
tance is  tested  as  chi  square  with  groups -minus -one  degrees  of 
freedom.  If  the  "best"  variable  adds  a significant  amount,  the 
process  is  repeated,  testing  the  remaining  set  of  variables  to 
determine  the  best  third  variable  to  use  in  combination  with  the 
first  two  selected.  This  search-and-test  process  continues  until 
it  is  found  that  none  of  the  remaining  variables  adds  a ^signifi- 
cant" amount  to  the  distance, 

REFERENCES 

Rao,  C.R.,  Advanoed  Statistical  Methods  in  , Biometric  Research 
(John  Wiley  § Sons,  Inc.,  New  York,  1952) , Chaps .7-9 . 1 J : 

Morrison,  D.  G. , and  Art,  R.  C . , Jr . , "A  FORTRAN  Program  for 
Stepwise  Multiple  Discriminant  Analysis"  (Northwestern  Univerr 
sity,  1967) , pp.  14-25*  Copies  may  be  oh tained 
Morrison,  Council  for  Intersocietal  ' 'UniK V 
versity,  1818  Sheridan  Road,  Bvan$ ton., * Iii 
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DESCRIPTIVE  TITLE 


Multiple  Regression  and  Correlation  Analy 
sis,  Modified  with  Plots 


CALLING  NAME 


PLOTYY  NUCC079 


INSTALLATION  NAME  Vogelback  Computing  Center,  Northwestern 

University 

AUTHOR ( S ) AND 

AF  F I L I AT  I ON ( S ) Vogelback  Computing  Center 


LANGUAGE  CDC  FORTRAN  IV 

COMPUTER  CDC  6400 


PROGRAM  AVAILABILITY 


Decks  and  listings  presently  available 


CONTACT  Lorraine  Borman,  EIN  Technical  Representa- 
tive, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road, 
Evanston,  111.  60201 
Tel.:  (312)  492-3682 

FUNCTIONAL  ABSTRACT 

This  program  calculates  basically  the  same  information  as  does  BMD29 
(EIN  No.  000  0012).  However,  it  also  plots  the  predicted  Y versus 
observed  Y values  of  the  dependent  variable. 

As  in  BMD29,  the  independent  variables  are  listed  in  the  order 
of  their  importance,  based  on  the  reduction  of  sums  of  squares  of 
the  dependent  variable  attributable  successively  to  each  independ- 
ent variable.  The  maximum  number  of  variables  that  can  be  pro- 
cessed by  this  program  is  59.  ■'  -..v v : -J’ ' 
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DESCRIPTIVE  TITLE  Multiple  Regression  and  Correlation  Analy 

sis 


CALLING  NAME 
INSTALLATION  NAME 


AUTHOR ( S ) AND 
A FF I L I AT I ON ( S ) 


BMD29  NUCC043 

Vogelback  Computing  Center, 
Northwestern  University 


Program  originated  at  UCLA  Medical  Center 
as  part  of  the  Biomedical  Statistics  Pack 
age 


LANGUAGE 


CDC  FORTRAN  IV 


COMPUTER 


CDC  6400 


PROGRAM  AVAILABILITY  Deck  and  listing  presently  available 

CONTACT  Lorraine  Borman,  EIN  Technical  Representa- 
tive, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road, 
Evanston,  111.  60201 
Tel.:  (312)  492-3682 

FUNCTIONAL  ABSTRACT 

This  program  is  a modification  and  extension  of  BMD06  of  the  UCLA 
biomedical  package.  The  primary  modification  is  that  the  indepen- 
dent variables  are  listed  in  the  order  of  their  importance,  based 
on  the  reduction  of  sum  of  squares  of  the  dependent  varialjle.at- 
tributable  successively  to  each  independent  variable.  Additional 
output  includes  cumulative 

(1)  standard  errors  of  estimate, 

(2)  sums  of  squares,  ■ 

(3)  proportions  of  variance, 

(4)  F values,  , • : 

(5)  multiple  correlation  coefficients. 

The  maximum  number  of  variables  that  can  be  processed  by  this  pro - 
is  59.  . ; . 

The  upper  limitation  on  sample  size  is  99,999  and  the  lower  lim- 
itation on  sample  size  is  two  greater  than  the  number  of  variables. 
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This  program  can  perform  a different  trar^f urination  of  any  variable 
and  generate  new  variables  if  desired,  according  to  the  codes  spec- 
ified in  the  transgeneration  cards  or  through  lagging.  Any  num- 
ber of  variables  can  be  generated,  but  the  total  number  of  vari- 
ables must  not  exceed  59. 

Any  variable,  original  or  generated,  can  be  named  tie  dependent 
variable.  There  is  no  limit  to  the  number  of  replacements  (see 
Replacement— Deletion  Cards). 

The  maximum  number  of  variables  that  can  be  deleted  at  one  time  is 
52.  However,  there  is  no  limit  to  the  number  of  deletions  of  dif- 
ferent sets  of  variables. 

The  standard  format  (12F6.0)  for  input  data  or  a variable  format 
may  be  used. 

This  program  uses  a reduction  of  the  sum-of -the-squares  method  to 
calculate  regression  and  correlation  coefficients  to  fit  data 
points . 

REFERENCES 

Although  no  specific  references  are  provided,  the  user  is  directed 
to  check  statistical  references  for  the  Von  Neuman  ratio  and  the 
Durbin-Watson  coefficient  of  correlation. 
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DESCRIPTIVE  TITLE 
CALLING  NAME 
INSTALLATION  NAME 

AUrHOR(S)  AND 
AFFILIATION(S) 

LANGUAGE 

COMPUTER 

PROGRAM  AVAILABILITY 

CONTACT 


Student's  T Test 

STDNTF1  NUCC018 

Vogelback  Computing  Center, 

Northwestern  University 

Vogelback  Computing  Center, 

Northwestern  University 

CDC  FORTRAN  IV 

CDC  6400 

Decks  and  listings  presently  available 

Lorraine  Borman,  EIN  Technical  Representa 
tive,  Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road, 
Evanston,  111.  60201 
Tel.:  (312)  492-3682 


FUNCTIONAL  ABSTRACT 

STDNTF1  computes  50  T tests  between  two  groups.  Such  tests  com- 
pare an  appropriate  sampling  (T)  distribution  with  the  normal  dis 
tribution.  The  program  also  tests  for  consistency  of  performance 
on  all  variables  within  the  test.  Also,  the  handling  of  multiple 
jobs  is  possible.  (See  STDNTF2,  EIN  No.  000  0003.) 
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DESCRIPTIVE  TITLE 
CALLING  NAME 


Northwestern  University  Correlation  Anal- 
ysis, Version  1 

NUCORR1  NUCC070 


INSTALLATION  NAME  Vogelback  Computing  Center, 

Northwestern  University 

AUTHOR(S)  AND  Vogelback  Computing  Center, 
AFF I L I AT  ION ( S ) Northwestern  University 


LANGUAGE  CDC  FORTRAN  IV 


COMPUTER  CDC  6400 


PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 

CONTACT  Lorraine  Borman,  EIN  Technical  Representa- 
tive, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road, 
Evanston,  111.  60201 
Tel. : (312)  492-3682 

FUNCTIONAL  ABSTRACT 

NUCORR1  may  be  used  to  compute  sums,  sums  of  squares,  crossproducts, 
means,  standard  deviations,  and  all  or  any  desired  section  of  the 
correlation  matrix.  There  is  also  the  capability  of  classifying 
data  into  groups  on  the  basis  of  a single  property. 

NUCORR1  uses  a maximum  likelihood  estimator  that  deals  with  the 
principle  of  point  estimates.  This  method  is  quite  consistent  and, 
for  large  numbers  of  samples,  very  efficient  and  hightly  accurate. 
The  basis  concept  of  point  estimation  is  the  consideration  of  every 
possible  value  of  the  parameter  and  the  calculation  of  the  proba- 
bility that  that  particular  sample  would  occur  in  the  normal  dis- 
tribution if  it  were  the  true  value  of  the  parameter.  NUCORR1  also 
serves  as  an  asymptotic  estimator  in  that,  as  the  size  of  the  sam- 
ple increases,  the  parameter  will  approach  a limit  (defined  by  the 
preceding  values) . 
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DESCRIPTIVE  TITLE 


Automatic  Interaction  Detector 


CALLING  NAME 
INSTALLATION  NAME 


AUTHOR(S)  AND 
AFFIL I A T I ON ( S) 

LANGUAGE 


AID  NUCC113 

Vogelback  Computing  Center, 
Northwestern  University 

J.  Sonquist 

The  University  of  Michigan 
CDC  FORTRAN  IV 


COMPUTER 


CONTACT 


CDC  6400 


PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 


Lorraine  Borman,  EIN  Technical  Represent 
ative,  Vogelback  Computing  Center,  North 
western  University,  2129  Sheridan  Road 
Evanston.  111.  60201 
Tel.:  (312)  492-3682 


FUNCTIONAL  ABSTRACT 


AID  was  originally  programmed  for  the  IBM  7090  in  the  MAD  lan- 
guage at  The  University  of  Michigan.  A detailed  discussion  of 
the  theory,  methods,  and  control  parameters  of  the  program  are 
contained  in  Ref.  1.  Since  1964,  two  parameters  have  been  added 
to  the  main-parameter  card. 

AID  is  focused  on  a particular  kind  of  data-analysis  problem, 
characteristic  of  many  social-science  research  situations,  in 
which  the  purpose  of  the  analysis  involves  more  than  the  reporting 
of  descriptive  statistics  but  may  not  necessarily  involve  the 
exact  testing  of  specific  hypotheses.  In  this  type  of  situations 
the  problem  is  often  one  of  determining  which  of  the  variables, 
for  which  data  have  been  collected,  are  related  to  the  phenonmenon 
in  question,  under  what  conditions,  and  through  what  intervening 
processes,  with  appropriate  controls  for  spuriousness. 

AID  is  useful  in  studying  the  interrelationships  among  a set  of 
up  to  37  variables.  Regarding  one  of  the  variables  as  a depend- 
ent variable,  the  analysis  employs  a nonsymmetrical  branching 
process,  based  on  variance -analysis  techniques,  to  subdivide  the 
sample  into  a series  of  subgroups  that  maximizes  one’s  ability  to 
predict  values  of  the  dependent  variable.  Linearity  and  additivity 
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assumptions  inherent  m conventional  multiple-regression  techniques 
are  not  required.  AID  will  handle  variables  that  axe  only  nominal 
scales,  i.e.,  mere  classifications. 

REFERENCES 

1.  Morgan,  J.N.,  and  Sonquist,  J.A.,  "The  Detection  of  Inter- 
action Effects:  A Report  on  a Computer  Program  for  the 

Selection  of  Optimal  Combinations  of  Explanatory  Variables,’ 
Univ.  Mich,  Inst.  Soc.  Res.  Survey  Res.  Ctr.  Monograph 
No.  35  (1964);  copies  may  be  obtained  from  the  EIN  office 
for  the  cost  of  duplication  and  mailing* 
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DESCRIPTIVE  TITLE  Generalized  Stepwise  Regression 


CALLING  NAME  B34T  NUCC111 


INSTALLATION  NAME 


AUTHOP.(S)  AND 
AFFILIATION ( S ) 


LANGUAGE 


Vogelback  Computing  Center, 
Northwestern  University 


This  program  is  a single-precision  version 
of  the  UCLA  BIMED  34,  rewritten  by  Hodson 
Thornber,  The  University  of  Chicago,  in 
FORTRAN  II  and  converted  for  the  CDC  6400 
by  Donald  Morrison,  Northwestern  University. 

CDC  FORTRAN  IV 


COMPUTER  CDC  6400 


PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 

CONTACT  Lorraine  Borman,  EIN  Technical  Representa- 
tive, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road, 
Evanston,  111.  60201 
Tel. : (312)  492-3682 

FUNCTIONAL  ABSTRACT 

B34T  calculates  multiple  linear  regression  in  a stepwise  manner, 
inserting  at  each  step  that  variable  which  is  eligible  and  has  the 
highest  partial  correlation  with  the  dependent  variable,  given  that 
the  previously  selected  variables  are  in  the  equation.  The  eligi- 
bility of  a variable  to  be  entered  is  specified  by  the  use  of  Or- 
der Cards  and  Forcing  Mode  Cards.  The  latter,  if  present,  delin- 
eate a set  of  variables  to  be  forced  in,  a set  to  be  forced  out, 
and  a set  to  be  entered  stepwise  by  the  partial  correlation  cri- 
terion mentioned  above.  The  order  card  specifies  the  order  in 
which  a specified  set  of  variables  is  entered,  as  follows.  B34T 
forgets  completely  about  variables  forced  out.  It  then  enters 
all  variables  listed  on  Order  Card(s),  holding  in  the  equation 
those  forced  in,  regardless  of  how  low  their  partial  correlations 
may  become.  If  any  forced-in  variables  remain  after  the  ordered 
variables  have  been  entered,  they  are  taken  as  a group  and  entered 
by  the  correlation  criterion.  After  all  ordered  and  all  forced 
variables  are  in,  any  unforced  variables  are  entered  stepwise. 
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REFERENCES 

Thornber,  H.,  "Manual  for  (B34T,  8 Mar.  1966)  A Stepwise  Regression 
Program,"  Northwestern  Univ.  Rep.  6603,  a general  algebraic  des- 
cription of  the  standard  regression  model  (with  and  without  the 
constant),  main  features  and  operations  of  the  program,  use  of 
special  features  of  the  program,  and  a macro  flow  for  program 
logic . 

"Writeup  for  (B34T,  8 Mar.  1966)  A Stepwise  Regression  Program" 
gives  detailed  instructions  for  filling  out  individual  Control 
Cards.  This  abbreviated  writeup  may  be  used  by  casual  users  who 
wish  to  perform  simple  and  multiple  regressions  with  an  expanded 
set  of  trans generations  that  includes  lagging  of  the  vari*>vies. 
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DESCRIPTIVE  TITLE 
CALLING  NAME 


Biserial- — Point -Biserial  Correlation 
Program 

BISR  NUCC117 


INSTALLATION  NAME  Vogelback  Computing  Center, 

Northwestern  University 


AUTHOR(S)  AND 

AFF ILIATION (S)  N.  John  Castellan,  Jr. 

Vogelback  Computing  Center 

Stephen  W.  Link 
Vogelback  Computing  Center 

LANGUAGE  CDC  FORTRAN  IV 


COMPUTER  CDC  6400 

PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 

CONTACT  Lorraine  Borman,  EIN  Technical  Represen- 

tative, Vogelback  Computing  Center, 
Northwestern  University,  2129  Sheridan 
Road,  Evanston,  111.  60201 
Tel.:  (312)  492-3682 


FUNCTIONAL  ABSTRACT 

BISR  has  been  designed  to  compute  either  biserial  or  point-biserial 
correlation  coefficients.  At  the  user’s  option,  the  bisenal  coef- 
ficients will  be  computed,  assuming  that  a particular  discrete  item 
constitutes  a subscore  for  the  continuous  variable.  (This  case  is 
analogous  to  an  item- total  correlation.)  The  following  data  for 
each  discrete  variable  are  obtained  from  this  analysis. 

(a)  means  of  continuous  variables  for  failing  groups 

(b)  means  of  continuous  variables  for  passing  groups 

(c)  means  for  the  continuous  variables 

(d)  proportion  of  cases  in  the  passing  group 

(e)  standard  deviation  of  continuous  variables  for  those  cases 
with  a pass  or  fail  response  on  the  associated  discrete  vari- 
able 

(f)  correlation  coefficients 
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Computational  Procedure 
Formulas  Used: 

rfa  = (Mj  - MO  P,  Pz/z  s 

rpb  ” [(Mi  - My)/sy]  (Pj/PO15. 

If  r^1  is  to  represent  an  item-total  correlation, 

V =Lrb  Sy  ' (p‘  P*  /z)3/  (Sy2  + Pl  P*  " 2rb  Sy  *)*, 

where  Pi  is  the  proportion  of  cases  in  the  failing  group  (0*s)  and 
P2  is  the  proportion  of  cases  in  the  passing  group  (1  * s or  2*s); 

Mi  and  M2  are  the  means  of  the  continuous  variable  for  failing  and 

passing  groups,  respectively,  and  My  is  the  mean  for  the  continuous 
variable;  sy  is  the  standard  deviation  for  the  continuous  variable 
for  those  cases  with  a pass  or  fail  response  cn  the  associated 
discrete  variable;  and  z is  the  ordinate  of  the  unit  normal  curve 
at  the  point  where  Pi  (or  p2)  cases  are  cut  off. 

sy2  = [N  E X2  - (E  X)2]/  N(N  - 1)  . 


REFERENCES 

Castellan,  N.  J.  , Jr.,  and  Link,  S.  W. , ” Biserial  Point-Biserial 
Correlation  Program  for  IBM  709/7090,”  Behavioral  Set.  8t 
368-369  (Oct.  1963). 

Henrysson,  S.,  "Correction  of  Item-Total  Correlations  in  Item 
Analysis,”  Psychometrika  28 , 211-218  (1963). 
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DESCRIPTIVE  TITLE  Canonical  Correlation 


CALLING  NAME  CANON  NUCC16S 


INSTALLATION  NAME  Vogelback  Computing  Center, 

Northwestern  University 

AUTNQR(S)  AND 

AFFILIATION(S)  University  of  Miami  Biometric  Laboratory 

LANGUAGE  CDC  FORTRAN  IV 


COMPUTER  CDC  0400 


PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 

CONTACT  Lorraine  Borman,  EIN  Technical  Representa- 
tive, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road, 
Evanston,  111.  60201 
Tel. : (312)  492-3682 


FUNCTIONAL  ABSTRACT 

The  program  computes  canonical  correlations  between  two  sets  of 
variables  and  tests  their  significance.  It  also  scores  each  sub- 
ject, using  the  weights  associated  with  the  canonical  correlations. 
The  methods  used  in  these  calculations  may  be  found  in  the  refer- 
ences cited  below.  : 


REFERENCES 

Hotelling,  H.,  "Relations  between  Two  Sets  of  Variates,"  Biometrika 
28,  321-377  (1936) . 

Bartlett,  M.  S.,  "The  Statistical  Significance  of  Canonical  Corre- 
lations," Biometrika  32,  29—37  (1941). 
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DESCRIPTIVE  TITLE  x2  and  C Statistics 

CALLING  NAME  CHISQR  NUCC028 

000 

INSTALLATION  NAME  Vogelback  Computing  Center 

Northwestern  University 

\ 

AUTHOR(S)  AND 

AFFILI AT I ON ( S ) Vogelback  Computing  Center 

Northwestern  University 

LANGUAGE  CDC  FORTRAN  IV 

* 

COMPUTER  CDC  6400 

PROGRAM  AVAILABILITY  Decks  and  listings  presentaly  available 

CONTACT  Lorraine  Borman,  EIN  Technical  Represent- 
ative, Vogelback  Computing  Center,  North- 

western University,  2129  Sheridan  Road 
Evanston,  111.  60201 
Tel.:  (312)  492-3682 

► 

FUNCTIONAL  ABSTRACT 

CHISQR  forms  a contingency  table  om  numeric  data  and  calculates 

X2,  C,  the  percentages  of  samples  in  the  categories,  and  the  per- 
centages of  the  categories  in  the  samples. 

CHISQR  reads  in  numeric  data  for  as  many  as  10  samples,  each  con- 
sisting of  as  many  as  1000  subjects.  The  range  of  sample  values 
for  all  samples  can  be  divided  into  as  many  as  10  subsets , called 
categories;  a contingency  table  is  then  formed  by  determining  the 
frequencies  with  which  data  from  ISMPLS  of  the  samples  (2  < ISMPLS 
< 10)  fall  into  the  categories,  x2  and  C ^the  contingency  coeffi- 
cient) are  printed  out,  the  table  is  displayed,  and  the  percentages 
of  samples  in  the  categories  and  categories  in  the  samples  are 
shown.  Alternatively,  the  program  will  accept  input  of  the  actual 

m 1 a/4  4*  A/t  iian  4 AC  i n c f*  p dn  Oi  Cfl  1 C 11 1 3 L 1 n 2 

k 

i 

frequencies  and/or  expecteu  irequencies  lii^ccau.  u*.  L,oiu»ioi,iii5 
them  from  raw  data  and  frequencies,  respectively. 

Computational  Procedure 

► 

X2  Test 

1.  The  relative  frequencies  with  which  m independent  samples 
(rows)  are  classified  into  n mutually  exclusive  categories  (col- 
umns) are  calculated  and  treated  as  interval  measurements.  This 
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implies  only  that:  the  raw  data  must  have  nominal,  (classif .icatory) 
measurement.  A table  of  these  frequencies  is  called  a contingency 

table . 

2.  H0  indicates  that  there  js  no  difference  between  the  m samples 
in  the  proportion  of  observations  that  fall  into  the  n categories — 

i.e.,  that  the  rows  of  frequencies  have  come  from  the  same  or 
identical  populations.  Hi  must  be  two-tailed  if  m > 2,  n > 2 
(i.e.,  df  > 1),  as  explained  below. 

3.  x2  is  calculated  from  the  contingency  table;  its  sampling  dis- 
tribution is  approximated  by  the  chi-squared  distribution  with 

df [= (m-1) * (n-1) ] degrees  of  freedom. 

The  x2  test  cannot  be  applied  if  the  expected  frequencies  are  too 
small.  If  df  = 1,  a Yates  - corrected  x2  is  calculated.  Difficulty 
with  small  expected  frequencies  can  be  avoided  by  increasing  the 
number  of  degrees  of  freedom  or  by  combining  "similar"  categories 
(columns)  of  the  contingency  table.  The  x2  test  is  insensitive 
to  the  effects  of  order  when  df  > 1. 

4.  The  power  efficiency  of  the  x2  test  is  difficult  to  determine, 
since  it  is  applied  usually  to  data  that  cannot  be  analyzed  by 
any  alternative  test.  However,  its  limiting  power  is  one  as  the 
number  of  degrees  of  freedom  increases . 

Contingency  Coefficient 

1.  The  contingency  coefficient  (C)  is  computed  from  the  x2  con- 
tingency table  and  will  have  no  correlation  to  the  population 
when  H0  exists  (i.e.,  the  value  of  C arose  from  chance).  When 
Hi  exists,  the  samples  for  C were  correlated  from  a contingency 
table  where  df  = [ (m- 1) * (n- 1) ] > 1.  This  is  an  indicator  that  C 
is  significant  and  accurate. 

2.  When  C = 0,  there  is  a complete  lack  of  association  between 
the  variables  being  measured. 

3.  When  C / 1 (0  < C < 1),  there  is  a complete  dependence  between 
the  variables . 

4.  When  C approaches  1,  the  degrees  of  freedom  approach  infinity. 

5.  Two  contingency  coefficients  can  not  be  compared  unless  they 
were  derived  from  the  same  size  tables . These  coefficients  are 
not  directly  comparable  to  any  other  measure  of  correlation. 
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DESCRIPTIVE  ' ITLE 


Discriminant  Analysis  for  Two  Groups 


CALLING  NAME 


DISCRIM  NUCC169 


INSTALLATION  NAME 


Vogelback  Computing  Center 
Northwestern  University 


AUTHOR(S)  AND 

AFFILIATION(S)  Biometrics  Laboratory 

University  of  Miami 


LANGUAGE  CDC  FORTRAN  IV 

COMPUTER  CDC  6400 


PROGRAM  AVAILABILITY 


Decks  and  listings  presently  available 


CONTACT  Lorraine  Borman,  EIN  Technical  Represent- 
ative, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road 
Evanston,  111.  60201 
Tel.:  (^12)  492-3682 

FUNCTIONAL  ABSTRACT 


DISCRIM  computes  a discriminant  function  for  contrasting  two 
groups  and  tests  its  significance.  It  also  scores  each  subject 
by  using  the  'discriminant-function  coefficients.  The  analysis 
may  be  repeated  on  subsets  of  the  original  variables. 

Rao's1  discriminant-function  coefficients  are  multiplied  by  a con- 
stant so  that  the  sum  of  squares  of  the  coefficients  is  equal  to 
one;  these  are  printed  under  the  heading  RAW  DISCRIMINANT  FUNCTION 
COEFFICIENTS . 


REFERENCES 

1.  Rao , C.R.,  Advanced  Statistical  Methods  in  Biometric  Research 
(John  Wiley  § Sons,  Inc.,  New  York,  1952),  pp . 237— 238,  246— 248. 

Anderson,  T.W. , An  Introduction  to  Multivariate  Statistical 
Analysis  (John  Wiley  § Sons,  Inc.,  New  York,  1958) , pp*  126-138 . 
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DESCRI PTI VC  TITLE 


Eigensystems  of  Nonsymmetric , Real  Square 
Matrices 


CALLING  NAME 


EIGSYS  NUCC126 


INSTALLATION  NAME 


AUTHOR { - ) AND 
AFFILIATION(S) 


LANGUAGE 


Vogelback  Computing  Center, 
Northwestern  University 

James  Van  Ness 

Department  of  Electrical  Engineering, 
Northwestern  University 

CDC  FORTRAN  IV 


COMPUTER  CDC  6400 


PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 

CONTACT  Lorraine  Borman,  EIN  Technical  Representa- 
tive, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road, 
Evanston,  111.  60201. 

Tel. : (312)  492-3682 


FUNCTIONAL  ABSTRACT 

EIGSYS  produces  all  eigenvalues  and  eigenvectors  (both  real  and 
complex)  of  either  symmetric  or  nonsymmetric  square  matrices  hav- 
ing real  elements.  EIGSYS  calls  various  subroutines  to  calculate 
the  eigenvalues,  the  determinant  and  the  eigenvectors.  The  trace 
and  determinant  of  input  matrix  A is  compared  with  the  sum  and  prod- 
uct, respectively,  of  the  E values.  The  righthand  eigenvectors  X(I) 
and  the  lefthand  eigenvectors  V(J)  of  A are  printed  along  with 
their  respective  residual  vectors  (A*X(I)  r LAMBDA(I) *X (I) ) and 
V (J) *A-V(J) *LAMBDA(J) ) . The  squares  of  the  residual  vectors  are 
printed  for  convenience  in  checking  the  accuracy  of  the  eigensys- 
tem.  After  finding  each  E vector,  EIGSYS  then  uses  the  Rayleigh 
quotient1  scheme  to  correct  the  original  E value,  which  in  turn 
produces  a corrected  E vector  along  with  new  residuals.  A second 
correction  is  applied  that  produces  a further  refinement  of  the 
eigenvalue  only.  The  sum  and  product  of  the  corrected  E values 
are  printed  at  the  end  of  the  output  for  each  matrix.  EIGSYS  re- 
peats this  computation  for  each  matrix  in  the  data- input  stream. 


REFERENCES 

1.  Martin,  R.S. , and  Wilkinson,  J.H.,  ’’Solution  of  Symmetric  and 
Asymmetric  Band  Equations  and  the  Calculation  of  Eigenvectors 
of  Band  Matrices,"  Numer.  Math.  9 , 279-301  (1959). 
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DESCRIPTIVE  TITLE 
CALLING  NAME 


Multivari  ite  Analysis  of  Variance 
MANOVA  NUCC170 


INSTALLATION  NAME 


AUTHOR ( S ) AND 
AFFILIATION(S) 


Vogelback  Computing  Center, 
Northwestern  University 

Biometrics  Laboratory, 
University  of  Miami 


LANGUAGE  CDC  FORTRAN  IV 


COMPUTER 


CDC  6400 


PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 

CONTACT  Lorraine  Borman,  EIN  Technical  Representa- 
tive, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road, 
Evanston,  111.  60201 
Tel.  : (312)  492-3682 


FUNCTIONAL  ABSTRACT 

MANOVA  performs  univariate  and  multivariate  analyses  of  variance, 
of  covariance,  and  of  regression.  It  provides  an  exact  solution 
in  either  the  orthogonal  or  nonorthogonal  case.  Options  include 
single-  or  multiple-degree-of  freedom  contrasts  in  the  main  effects 
or  interactions,  transformations  of  variables,  and  orthogonal  poly- 
nomial contrasts  with  equally  or  unequally  spaced  points.  Reanal- 
yses may  be  done  with  different  criteria,  covariates,  contrasts, 
and  models. 

REFERENCES 

Bock,  R.D. , "Programming  Univariate  and  Multivariate  Analysis  of 
Variance,"  Technometrics  5,  95—117  (1963). 

Graybill , F.A.,  An  Introduction  to  Linear  Statistical  Models  (McGraw- 
Hill  Book  Co.,  Inc.,  New  York,  1961),  Vol.  1,  pp.  223--253.  * 

Rao , C.R.,  Advanced  Statistical  Methods  in  Biometric  Research  (John 
Wiley  $ Sons,  Inc.,  New  York,  1952),  pp.  236-272. 

Roy,  S.N.,  Some  Aspects  of  Multivariate  Analysis  (John  Wiley  § Sons, 
Inc.,  New  York,  1957),  pp.  76—86. 
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DESCRIPTIVE  TITLE 


95X95  Factor  Analysis  with  Varimax 
Rotation 


CALLING  NAME 
INSTALLATION  NAME 

AUTHOR ( S ) AND 
AFFILIATION^ ) 

LANGUAGE 

COMPUTER 

PROGRAM  AVAILABILITY 

CONTACT 


MESA1  NUCC016 

Vogeiback  Computing  Center, 

Northwestern  University 

Vogeiback  Computing  Center, 

Northwestern  University 

CDC  FORTRAN  IV 
CDC  6400 

Decks  and  listings  presently  available 

Lorrain  Borman,  EIN  Technical  Represent- 
ative, Vogeiback  Computing  Center,  North- 
western University,  2129  Sheridan  Road 
Evanston,  111.  60201 
Tel. : (312)  492-3682 

FUNCTIONAL  ABSTRACT 

MESA1  can  correlate,  factor,  and  rotate  a maximum  of  95  variables. 
The  maximum  sample  size  that  can  be  used  with  the  program  is 
32  768  observations.  Sample  size  should  be  larger  than  number  of 
variables . 

MESA1  is  composed  of  three  parts:  a main  program,  an  eigenvalue 

subroutine,  and  a varimax-rotation  subroutine.  The  eigenvalues 
are  calculated  by  a modified  Jacobian  method  that  closely  paral- 
lels the  routine  given  by  Greenstadt  in  the  Ralston  and  Wilf  vol- 
ume.1 The  varimax  subroutine  is  from  BIMD17  package  and  is  based 
on  the  Kaiser  algorithm,2  The  method  of  principal -components 
orthogonal  rotation  is  used. 

All  of  the  output  of  the  program  is  in  the  form  of  naturally  ar- 
ranged tables.  The  variables  in  the  tables  can  be  labeled  by 
name  as  well  as  by  number.  The  output  of  the  program  can  include 

— means , standard  deviations,  the  third  and  fourth  moments  of 
each  variable 

— the  standard  errors  of  each  of  the  above 
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— triangular  matrix  of  product  moment  correlation  coefficients, 
with  communality  estimates  in  the  main  diagonal 

— a table  of  positive  eigenvalues,  with  percentages  and  cumulative 
percentages  based  upon  both  the  total  variance  of  the  matrix  and 
the  variance  accounted  for  by  the  factors  to  be  rotated 

— matrix  of  rotated  factors 

— matrix  of  unrotated  factors.  (The  number  of  factors  included  in 
this  and  subsequently  listed  output  is  subject  to  the  restrictions 
explained  in  the  following  section.) 

The  program  has  the  following  options  available,  which  are  deter- 
mined by  Control -Card  entries. 

A.  Input  and  Communality  Options 

The  input  to  the  program  can  be  either  a series  of  N(N  < 32  768) 
observations  of  M variables  each  (M  95)  or  a MXM  correlation 
matrix.  If  the  input  is  in  the  form  of  observations,  the  following 
communality  options  can  be  computed  for  each  variable  X^ 

1.  All  l*s 

2.  Squared  multiple  correlation  of  with  the  remaining  X^ , i f j 

3.  Absolute  value  of  the  largest  correlation  of  X^  with  X. , i / j 

If  a matrix  input  is  used,  only  the  following  options  are  avaiable 
for  communality  estimate  for  variables  X^ 

4.  All  l's 

5.  Absolute  value  of  largest  correlation  of  X^  with  X^ 

6.  The  diagonal  element  r..  in  the  data  input  matrix 

No  factor  scores  are  available  with  options  4,  5,  and  6.  In  these 
cases,  Cols.  36—37  of  the  Problem  Card  must  be  blank. 

B.  Rotation  Options 

1.  Rotation  is  optional  and  can  be  suppressed 

2.  If  rotation  is  not  suppressed,  the  following  series  of  condi- 
tions and  options  determines  the  number  of  variables  that  will 
be  rotated.  (These  conditions  also  determine  the  number  of 
factors  included  in  the  factor  matrix.) 

The  following  conditions  always  hold 

a.  A maximum  of  19  factors  can  be  rotated 

b.  Only  factors  with  positive  eigenvalues  can  be  rotated 
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c.  A maximum  of  1001  of  the  communality  of  the  original  matrix 
can  be  accounted  for  by  factors.  (In  practice,  this  condi- 
tion means  that,  if  the  first  k largest  factors  account  for 
1001  of  the  original  variance,  then  no  addition  factors  will 
be  calculated.) 

f The  largest  number  of  factors  that  can  be  rotated  is  the  minimum 

of  the  three  values  determined  by  the  above  conditions.  The  number 
of  factors  to  be  rotated  can  be  further  restricted  by  the  following 
> options. 

d.  Specification  of  a maximum  number  of  factors 

e.  Specification  of  the  minimum  eigenvalue  to  be  included  among 
rotated  factors.  (This  specification  can  be  a constant,  or 

^ can  be  evaluated  as  the  absolute  value  of  the  largest  nega- 

- tive  eigenvalue) 

f.  Specification  of  a minimum /maximum- factor  loading  for  factors 
to  be  included  in  the  rotation.  (In  practice,  this  option 
means  that  it  is  possible  to  exclude  from  rotation  any  fac- 
tors that  have  no  loadings  at  or  above  the  specified  value. 
This  option  should  be  used  with  caution  because  the  program 
will  stop  calculating  factors  at  the  first  factor  that  fails 
this  maximum-factor-loading  criterion.  It  sometimes  happens 

: that  a factor  will  fail  this  min/max  test  when  a factor  with 

a smaller  eigenvalue  would  not  fail  it.) 

If  any  of  the  communality  options  d,  e,  or  f are  used,  the  mini- 
mum value,  so  determined,  serves  as  the  limit  on  the  number  factors 
to  be  rotated,  if  that  value  is  less  than  the  value  determined  by 
condition  a,  b,  and  c.  The  options  d,  e,  and  f can  be  suppressed 
by  leaving  the  appropriate  Control-Card  columns  blank. 

. 

‘ REFERENCES 

1.  Greenstadt,  J.,  "The  Determination  of  the  Characteristic 
Roots  of  a Matrix  by  the  Jacobi  Method,"  in  Mathematical 

\ Methods  for  Digital  Computers , Ralston  and  Wilf,  Eds.  (John 

Wiley  § Sons,  Inc.,  New  York,  1959),  Chap.  7. 

2.  Kaiser,  H.F.,  "The  Varimax  Criterion  for  Analytical  Rotation 
in  Factor  Analysis,"  Psychometrika  23  9 No.  3 (Sept.  1958). 
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DESCRIPTIVE. TITLE  Northwestern  University  Cross  Classifica- 

tion and  Tabulation 


CALLING  NAME  NUCROS  NUCC017 


INSTALLATION  NAME 


AUTHOR ( S ) AND 
AFFILIATION(S) 


LANGUAGE 
COMPUTER 
PROGRAM  AVAILABILITY 


Vogelback  Computing  Center, 
Northwestern  University 

Betty  Benson 

Vogelback  Computing  Center, 
Northwestern  University 

CDC  FORTRAN  IV 

CDC  6400 

Decks  and  listings  presently  available 


CONTACT  Lorraine  Borman,  EIN  Technical  Represent- 

ative, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road, 
Evanston,  111.  60201 
Tel.  : (312)  492-3682 


FUNCTIONAL  ABSTRACT 

NUCROS  is  a general  program  for  preparing  crossclassifications 
(also  called  or  os s tabulations  or  contingency  tables)  in  two,  three, 
or  four  dimensions.  For  all  tables,  it  is  also  possible  to  obtain 
row  and  column  percentages,  chi  square,  Kendall's  tau,  the  Goodman- 
Kruskal  gamma,  and  Somers  D.  A maximum  of  99  problems  may  be  exe- 
cuted in  one  run;  each  run  is  able  to  produce  up  to  72  tables  from 
a given  set  of  Control  Cards  and  data.  Data  input  may  be  from 
cards  or  tape.  For  each  problem,  a maximum  of  9999  cases,  with  up 
to  80  variables/case,  may  be  processed.  The  input  data  must  be  of 
the  integer  type;  however,  they  may  be  recoded. 

i.v.  1 , 

REFERENCES 

Janda,  X.,  Data  Processing  (Northwestern  University  Press,  Evans- 
ton, 111.,  1968),  2nd  ed. 

Bonato,  R.  R. , and  Waxman,  B.  D.,  "A  General  Cross -Classification 
Program  for  Digital  Computers,"  Behavioral  Sci.  6}  No.  4,  347—357 
(Oct.  1961) . 
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DESCRIPTIVE  TITLE  Critical-Path  Summary —Probability  Statistic 

Based  on  Normal  Curve 


CALLING  NAME  PERTC  NUCC022 


INSTALLATION  NAME 

AUTHOR(S)  AND 
A F F I L I AT  I ON ( S ) 

LANGUAGE 

COMPUTER 


Vogelback  Computing  Center 
Northwestern  University 


Vogelback  Computing  Center 
Northwestern  University 

CDC  FORTRAN 

CDC  6400 


PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 

CONTACT  Lorraine  Borman,  EIN  Technical  Representa- 
tive, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road, 
Evanston,  111.  60201 
Tel. : (312)  492-3682 

FUNCTIONAL  ABSTRACT 


PERTC  produces  a detailed  scheduling  network,  final  critical -path 
summary,  and  probability  statistic  for  events  that  are  normally 
distributed  about  some  mean. 

REFERENCES 

Rogers,  H.B.,  '’Construction  Project  Pert  Network,"  Northwestern 
Univ.  Grad.  School  Business  (Jan.  1964;  unpublished).  A reference 
copy  may  be  obtained  from  the  EIN  office  for  the  cost  of  duplica- 
ting and  mailing. 
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DESCRIPTIVE  TITLE 


CALLING  NAME 


Punch  ani  Print  Rankings 
PPRANK  NUCC023 


INSTALLATION  NAME 


■u  ' 


ERIC 


Vogelback  Computing  Center, 
Northwestern  University 


AUTHOR ( S ) AND 
AFFILI ATION(S) 


Vogelback  Computing  Center, 
Northwestern  University 


LANGUAGE 


CDC  FORTRAN  IV 


COMPUTER 


CDC  6400 


PROGRAM  AVAILABILITY 


Decks  and  listings  presently  available 


CONTACT 


Lorraine  Borman,  EIN  Technical  Represent 
ative,  Vogelback  Computing  Center,  North 
western  University,  2129  Sheridan  Road, 
Evanston,  111.  60201 
Tel. : (312)  492-3682 


FUNCTIONAL  ABSTRACT 


PPRANK  is  able  to  rank  raw  data  for  as  many  as  100  subjects  on  as 
many  as  140  variables  and  to  punch  out  these  ranks.  A nonparametr ic 
Spearman  product-moment  correlation  is  performed  upon  the  ranks, 
with  respect  to  the  raw  data.  Consensus  ratings  may  be  produced 
and  tested  for  significance  by  using  the  Kendall  U coefficient  of 
concordance.  No  missing-data  option  is  available,. 


The  subjects  are  ranked  with  respect  to  each  variable.  The  rank  1 
is  assigned  to  the  subject  with  the  smallest  (i.e.,  most  negative) 
sample  value  of  the  variable  being  considered.  Subjects  that  tie 
at  a sample  value  are  assigned  a rank  that  is  the  average  of  the 
tied  ranks.  A consensus  ranking  of  the  subject  can  be  selected  by 
specifying  as  many  as  20  variables  as  the  ones  whose  ranks  are  to 

ranked.  The  consensus  ranking  itself  then  becomes 
variable.  Ties  among  the  sums  of  ranks  are  resolved 
of  the  sums  of  squares  of  ranks;  the  smaller  the 
of  ranks,  the  lower  the  rank  assigned  the  sum  of 


be  summed  and 
an  additional 
by  comparison 
sum  of  squares 


ranks.  Should  ties  still  persist,  an  average  rank  is  assigned.  It 
is  not  statistically  sound  to  form  consensus  ranks  from  variables 
that  are  not  in  accord  (as  measured  by  a W test  at  the  significance 
level  set  by  the  user). 
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DESCRIPTIVE  TITLE  Rank -Order  Statistics 


CALLING  NAME  RKSTAT  NUCC020 


INSTALLATION  NAME  Vogelback  Computing  Center 

Northwestern  University 

AUTHOR(S)  AND 

AFFI L I AT I ON ( S ) Vogelback  Computing  Center 

Northwestern  University 


LANGUAGE  CDC  FORTRAN 

COMPUTER  CDC  6400 

PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 


CONTACT  Lorraine  Borman,  EIN  Technical  Representa- 
tive, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road, 
Evanston,  111.  60201 
Tel.:  (312)  492-3682 

FUNCTIONAL  ABSTRACT 

RKSTAT  ranks  as  many  as  100  subjects  on  as  many  as  80  variables 
and  calculates  the  following  rank-order  statistics  that  compare 
the  ranks  assigned  to  two  or  more  variables:  Wilcoxon-Mann— 

Whitney  U,  Kruskal-Wallis  H,  Spearman  rank  correlation  coefficient 
RS,  Kendall  coefficient  of  concordance  W.  Sample  values  for  these 
statistics  are  printed  out  with  directions  for  the  testing  of 
their  significance. 

The  statistical  comparison  tests  in  this  category  assume  that  the 
raw  data  have  only  the  strength  of  ordinal  measurement.  A raw- 
data  observation  is  assigned  a rank  that  is  given  by  one  plus  the 
number  of  observations  that  are  numerically  smaller  than  it  (if 
I RANK  = 0)  or  numerically  larger  than  it  (if  I RANK  * 1) . In  cal- 
culating the  statistics  in  these  t , the  ranks  are  treated  as 
interval  measuiements  without  impl>x«g  that  the  raw  data  have  the 
strength  of  an  interval  scale.  These  statistics  universally  assume 
underlying  continuity  ; therefore , the  probability  of  a tie  in  the 
raw  data  is  zero.  When  a tie  does  occur,  however,  it  is  immedi- 
ately assumed  that  the  tie  is  an  illusion  produced  by  inaccurate 
measurement  and  each  tied  observation  is  assigned  the  average  of 
the  ranks  available  to  the  tied  observations.  For  example,  if  a 
single  observation  of  1.53  has  been  assigned  the  rank  9 and  four 
observations  are  tied  at  1,54,  each  of  the  four  tied  observations 
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will  be  assigned  the  rank  11.5  and  any  single  observation  occur- 
ring at  1,55  would  get  the  rank  14. 

Wi 1 coxon-Mann-Whi tney  U Statistic  Test — compares  two,  independent 
samples  of  equal  or  unequal  size.  The  U test  is  more  sensitive  to 
differences  in  location  (central  tendency)  than  to  differences  in 
dispersion  or  skewness.  The  Kolmogorov— Smirnov  D test  is  more 
suitable  than  the  U test  if  one  wishes  to  test  for  all  kinds  of 
differences . 

For  fixed,  small  a,  the  power  efficiency  of  the  U test,  as  com- 
pared with  the  t test,  approaches  95.5%  (i.e.,  3/ir  X 100)  as  N 
approaches  infinity.  This  shows  that  the  U test  is  very  powerful 
for  large  samples  and  even  moderately  sized  samples. 

Krus kal— Wal 1 i s H Statistic  Test — compares  k independent  samples  of 
equal  or  unequal  length.  Like  the  U test,  the  H test  is  primarily 
a test  of  location. 

For  fixed  small  a,  the  H test,  as  compared  with  the  F test,  has  an 
asymptotic  efficiency  of  95.5%  (i.e.,  3/tt  X 100). 

Spearman  Rank  Correlation  Coefficient  RS — gives  the  correlation 
between  two  matched  samples  (of  equal  length  N) . 

The  Spearman  RS  has  approximately  91%  power  efficiency  when  com- 
pared with  the  Pearson  r (i.e.,  when  the  matched  data  are,  in  fact, 
taken  from  a bivariate  normal  distribution,  are  measured  on  an 
interval  scale,  and  are  correlated  in  the  population,  then  r will 
detect  this  correlation  at  the  significance  level  with  91  observa- 
tions for  every  100  observations  that  are  required  to  detect  this 
correlation  at  this  significance  level  by  RS) . 

Kendall  Coefficient  of  Concordance  W — -gives  the  correlation  between 
k matched  samples  of  equal  length  N.  Note:  a significant  W does 

not  imply  that  the  rankings  are  objective  or  Mright,M  but  only  "con- 
sensual.” I.e.,  each  sample  appears  to  have  its  observations  ranked 
on  the  same  (possible  erroneous)  criteria. 

The  power  of  W is  91%  as  compared  to  the  average  of  the  pairwise 
Pearson  r correlations  of  the  k samples. 


Interested  persons  are  directed  to  the  source  listed  in  the  Refer- 
ence for  a fuller  mathematical  explanation  of  the  various  tests. 


REFERENCE 

Siegel,  S. , Nonparametrio  Statistics  (McGraw-Hill  Book  Co.,  Inc., 
New  York , 1956) . 
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DESCRIPTIVE  TITLE 

CALLING  NAME 
INSTALLATION  NAME 

AUTHOR(S)  AND 
AFFILIATION(S) 

LANGUAGE 


Interrupt  Time  Series — Three  Tests  oE 
Significance 

TIMEX  NUCC049 

Vogslback  Computing  Center, 
Northwestern  University 


Joyce  Sween,  Department  of  Sociology, 
Northwestern  University 

CDC  FORTRAN  IV 


COMPUTER  CDC  6400 

PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 

CONTACT  Lorraine  Borman,  EIN  Technical  Representa- 

tive, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road, 
Evanston,  111.  60201 
Tel. : (312)  492-3682 

FUNCTIONAL  ABSTRACT 

TIMEX  performs  three  statistical  tests  on  data  of  the  interrupted 
time-series  form:  (1)  the  Mood  test,  (2)  the  Walker-Lev  covariance 

tests,  and  (3)  double  extrapolation. 

In  addition  to  the  T or  F values  of  each  statistical  test  of  sig- 
nificance, the  following  information  may  be  obtained  (options  to 
be  indicated  on  card  input). 

Mood  Test 

Standard  error  for  t test 

Estimated  y value  for  the  first  postchange  point 
Obtained  y value  for  the  first  postchange  point 
Slope  and  intercept  for  the  prechange  points 

Variance  of  the  obtained  prechange  points  from  the  regression 
estimated  values 

Walker-Lev  Tests 

Test  1 

Numerator  and  denominator  sum  of  squares  for  F 

Regression  estimates  (slope  and  intercept)  for  precharige  values 
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Estimated  y value  at  experimental  change  (i.e.,  midway  between 
last  pre-  and  first  post-change  points),  based  upon  prechange 
regression  estimates 

Regression  estimates  for  postchange  values  s . 

Estimated  y value  at  experimental  change,  based  upon  postchange 
regression  estimates 

Common  within-groups  regression  estimates  for  the  pre-  and  post- 
change values 

Estimated  y value  at  experimental  change,  based  upon  each  of  the 
above  regression  estimates 

Tes  t 2 

Numerator  and  denominator  sum  of  squares  for  F 

Test  3 

Numerator  and  denominator  sum  of  squares  for  F 

Regression  estimates  (slope  and  intercept)  for  the  total  series 

Estimated  y value  at  experimental  change,  based  upon  the  above 
regression  estimates 

Double-Extrapolation  Technique  for  Mood  Test 

Standard  error  for  T test 

Regression  estimates  for  pre-  and  post-change  values 

Variance  of  the  obtained  pre-  and  post-change  points  from  the 
values  predicted  on  the  basis  of  the  above  regression  estimates 

Estimated  y value  at  experimental  change  based  upon  pre-  and  post- 
change  regression  estimates 

A data  plot  of  the  time  series  may  also  be  obtained. 


REFERENCES 

Sween,  J.,  and  Campbell,  D.T.,  MA  Study  of  the  Effect  of  Proximally 
Autocorrelated  Error  on  Tests  of  Significance  for  the  Interrupted 
Time  Series  Quas i -Experimental  Design,”  Northwestern  Univ.  (Aug. 
1965 ; unpublished) . 

Sween,  J.,  and  Campbell,  D.T.,  "The  Interrupted  Time  Series  as 
Quasi-Experiment:  Through  Tests  of  Significance,"  Northwestern 

Univ.  (Aug.  1965;  unpublished). 
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DESCRIPTIVE  TITLE  Test  Scorer  and  Statistical  Analysis 


CALLING  NAME  TSSA  NUCC072 


INSTALLATION  NAME  Vogelback  Computing  Center 

Northwestern  University 


AUTHOR(S)  AND 
AFFILIATION (S) 


LANGUAGE 
COMPUTER 
PROGRAM  AVAILABILITY 

CONTACT 


FUNCTIONAL  ABSTRACT 


Richard  Wolf  and  Leopold  Klopfer 
The  University  of  Chicago 

K.  Jones 

Harvard  University  Graduate  School  of 
Education 

A.  Gasche,  B.  Wright,  and  C.  Bradford 
The  University  of  Chicago 

CDC  FORTRAN  IV 

CDC  6400 

Decks  and  listings  presently  available 

Lorraine  Borman,  EIN  Technical  Representa- 
tive, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road, 
Evanston,  111.  60201 
Tel.:  (312)  492-3682 


TSSA  scores  multiple-response  tests  that  have  a single  correct 
response  for  each  item,  computes  test  and  item  statistics,  com- 
putes the  tetrachoric  interitem  correlation  matrix,  and  performs 
a factor  analysis  and  varimax  rotation.  The  point-biserial  cor- 
relation of  each  item  with  a criterion  score  also  may  be  obtained. 
The  number  of  alternative  responses  may  vary  from  item  to  item. 

Multiple -scoring  keys  may  be  used  with  the  same  set  of  data  cards. 
This  feature  makes  TSSA  applicable  for  scoring  and  analysis  of 
the  Kuder  preference  record  and  similarly  constructed  mult ikeyed 
instruments.  In  addition,  multiple  jobs  may  be  run.  : 

Computational  results  include  the  following. 

Individual  Scores,  including  raw  scores  and  scores  corrected  for 
guess ing 
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1 tern- kes pons e Information,  including  the  proportion  of  subjects 
selecting  the  correct  response  for  each  item  (i.e.,  difficulty) 
and  the  proportion  of  subjects  selecting  each  response 

Test  Statistics,1  including  the  mean,  standard  deviation,  skewness, 
and  kurtosis  (and  their  standard  errors  computed  from  formulas 
outlined  by  Fisher) ; test  reliability  (computed  by  Kuder— Richardson 
formula  20) ; a validity  coefficient;  and  a Pearson  product— moment 
correlation 

Item-Analysis  Inf ormation , 2 * 3 including  the  proportion  of  subjects 
passing  an  item,  the  item  standard  deviation,  point-biserial  cor- 
relations, reliability  index,  and  validity  index  (computed  from 
formulas  given  by  Guilford  and  Gullicksen) 

Tetrachoric  Interitem  Correlations4 

Factor  Analysis  of  Interitem  Correlation  Matrix,5  with  varimax 
rotation  and  plot 

Multiple-Scoring  Keys 

A special  feature  of  TSSA  is  the  use  of  Multiple-Scoring  Keys. 

Such  a feature  has  two  uses.  (1)  It  allows  a single  set  of  re- 
sponses to  be  scored  in  more  than  one  way;  practical  application 
of  this  is  the  use  of  the  program  with  data  from  an  instrument 
such  as  the  Kuder  preference  record  where  several  scores,  based 
on  analyses  of  the  same  set  of  items,  are  desired.  (2)  A more 
common  situation  is  the  use  of  the  program  to  obtain  subtest 
scores  and  a total  test  score  from  one  instrument.  An  application 
of  this  might  be  to  score  all  the  responses  on  a reading  test  and 
to  obtain  scores  for  reading  speed,  reading  vocabulary,  and  level 
of  comprehension,  as  well  as  a total  reading  score. 

Multiple  Jobs 

The  limitation  of  the  procedures  in  the  analyses  of  subtests  is 
that  only  the  raw  scores  for  each  individual  or  each  subject  will 
be  meaningful.  Corrected  scores  will  not  have  any  meaning.  Thus, 
if  an  analysis  excludes  any  items  initially  read,  no  corrected 
score  will  be  printed.  The  for  this  is  that  the  program 

treats  all  items  excluded  fro^Kialysis  as  incorrect  responses. 
Thus,  the  use  of  a formula  for  correcting  scores  for  guessing  is 
fallacious  in  this  instance.  If  the  user  desires  meaningful 
corrected  scores  for  subtests,  he  will  have  to  reproduce  his  Data 
Cards  and  run  multiple  jobs,  selecting  for  reading  on  any  one  job 
only  those  items  for  which  analysis  is  desired,  i.e.,  the  subtest. 
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The  use  of  the  Multiple- Jobs  feature  for  scoring  subtests  yields 
meaningful  corrected  scores,  as  already  mentioned.  However,  the 
advantage  of  the  Multiple-Scoring-Key  feature  of  the  program  is 
that  the  data  need  be  read  from  cards  only  once.  Subsequent 
reading  of  the  data  is  done  from  binary  tape  (tape  B3) , thus 
achieving  savings  of  time  and,  hence,  cost. 

The  Multiple- Jobs  feature  may  also  be  used  for  scoring  and  ana- 
lyzing severly  entirely  different  tests,  with  only  a single  load- 
ing of  the  program. 


REFERENCES 

1.  Fisher,  R.A.,  Statistical  Methods  for  Research  Workers  (Oliver 
§ Boyd,  Edinburgh,  1954),  12th  ed. , pp.  70-75. 

2.  Guilford,  J.P.,  Psychometric  Methods  (McGraw-Hill  Book  Co., 
Inc.,  New  York,  1954),  pp.  373-464. 

3.  Gullicksen,  H. , Theory  of  Mental  Tests  (John  Wiley  § Sons, 
Inc.,  New  York,  1950),  pp.  363—396. 

4.  Farrell,  R.H.,  and  Stern,  G.G.,  "A  Measure  of  Tetiachoric 

if*  4 Association,"  presented  at  APA  convention,  Sept.  1951,  Chicago 
4 (unpublished;  a copy  of  this  paper  may  be  obtained  by  writing 

The  University  of  Chicago  Computing  Center) . 

5.  Wright,  B.D.,  "120X120  Principle  Components  Analysis:  Sym- 

metric (with  Varimax  Rotation  and  Plot),"  Univ.  Chicago  Soc. 
Sci.  Div.  Computer  Library  (1963;  unpublished) .;t  ^ 
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DESCRIPTIVE  TITLE  Zellner's  Three-Stage  Least-Squares 

Program 


CALLING  NAME 


Z3SLS  NUCC125 


INSTALLATION  NAME  Vogelback  Computing  Center 

Northwestern  University 


AUTHOR ( S ) AND  A.  Zellner 

AFFILIATION(S)  The  University  of  Wisconsin 


L.  Weiner 

Department  of  Industrial  Engineering 
Northwestern  University 


LANGUAGE  CDC  FORTRAN  IV 


COMPUTER  CDC  6400 


PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 


FUNCTIONAL  ABSTRACT 

Z3SLS  computes  two-  and  three-stage  least-squares  (2SLS  and  3SLS) 
estimates  of  parameters  in  simultaneous  or  interdependent  econo- 
metric models , The  program  first  regresses  each  variable  on  all 
the  predetermined  variables  within  the  model  to  yield  unrestricted 
least-squares  estimates  of  the  reduced-form  system.  Coefficient  es- 
timates , standard  errors , etc.,  are  output  of  the  first  part  of 
Z3SLS.  The  second  set  of  computations  yields  either  the  2SLS  es- 
timates or  both  2SLS  and  3SLS  estimates,  with  associated  statistics. 


REFERENCES 

Stroud , A. , Zellner , A. , ard  Chou , L .C.,  "Program  for  Computing  Two- 
and  Three-Stage  Least  Squares  Estimates”  (long  writeup  for  Z3SLS) , 
Northwestern  Univ.  Comp .'  Ctr.  Available,  from  EIN  for  the  cost  of  V 
duplication  and.  mailing.  V-' 
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DESCRIPTIVE  TITLE 

FORTRAN  Program  for  Computing  a Full  Set 
of  Canonical  Correlations  Relating  Two  Sets 
of  Measurements 

CALLING  NAME 

CANON 

INSTALLATION  NAME 

University  of  Pittsburgh 

AUTHOR(S)  AND 
AFFILIATION(S) 

William  W.  Cooley,  Department  of  Education- 
al Research,  University  of  Pittsburgh 

Paul  R.  Lohnes,  Department  of  Educational 
Psychology,  State  University  of  New  York, 
Buffalo 

LANGUAGE 

FORTRAN  II 

COMPUTER 

IBM  360/50 
IBM  7090 

PROGRAM  AVAILABILITY 

Decks  and  listings  presently  available 

CONTACT 

Mr.  John  Nold,  Assistant  Director  for 

Services,  Computer  Center,  University  of 
Pittsburgh,  800  Cathedral  of  Learning, 
Pittsburgh,  Pa.  15213 
Tel.:  (412)  621-3500  ext.  7185 

FUNCTIONAL  ABSTRACT 

CANON  is  a FORTRAN  II  program  that  may  be  utilized  for  studying 
the  interrelations  between  two  sets  cf  measurements  made  on  the 
same  observational  units.  Thus,  the  user  may  use  the  routine  to 
test  general  hypotheses  that  suggest  that  relationships  exist  be- 
tween two  sets  of  variables.  The  canonical  correlation  is  the 
maximum  correlation  between  linear  functions  of  the  two  sets  of 
variables.  Since  more  than  one  linear  combination  of  each  of  the 
two  sets  of  variables  is  often  possible,  the  program  successively 
computes  pairs  of  functions  subject  to  the  condition  that  each  is 
orthogonal  to  all  other  functions  derived  from  its  set  of  measure- 
ments . 

The  analytical  method  employed  involves  the  partitioning  of  the 
matrix  of  intercorrelations  (R)  of  the  variables  into  four  subma- 
trices. 

(1)  R the  intercorrelations  of  the  predictor  variables 
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r 2 3 R the  intercorrelations  of  the  criteria  variables 
v 2 2 

(3)  R the  intercorrelations  of  the  predictor  variables 

12  with  the  criteria  variables 

(4)  the  transpose  of  Ri?. 

The  four  submatr j ces  are  then  substituted  into  a canonical  equation, 
the  solution  of  which  involves  finding  latent  roots  that  are  func- 
tionally related  to  sets  of  weights  that  maximize  the  correlation 
between  the  derived  canonical  variates. 

CANON  operates  on  data  cards  that  contain  the  full  correlation  ma- 
trix (upper  triangular)  of  order  M * Ml  + M2,  where  Ml  is  the  num- 
ber of  variables  in  the  left  set  and  M2  is  the  number  of  variables 
in  the  right  set.  It  is  immaterial  as  to  which  set  represents  the 
predictors  or  criteria,  the  only  requirement  being  that  M2  < Ml . 

CANON  reproduces  the  full  correlation  matrix  that  was  used  as  in- 
put. In  addition,  it  provides  the  canonical  weights  for  both  pre- 
dictor and  criteria  variates,  and  the  factor  structures  (correla- 
tions between  each  canonical  factor  and  its  associated  variables) 
for  both  sets  of  canonical  factors.  Also  included  are  measures  of 
redundancy  (the  proportion  of  variance  in  one  set  of  variables  ac- 
counted for  by  the  second  set  of  variables)  between  the  two  sets 
of  variables,  each  set  given  the  other. 

The  Bartlett  procedure  for  testing  the  significance  of  canonical 
correlations  using  chi  square  is  provided.  In  addition,  >.  tests 
with  successive  roots  removed  are  provided  in  the  event  that  the 
null  hypothesis  can  be  rejected. 

REFERENCES 

Cooley,  W.  W. , and  Lohnes,  P.  R.,  .Multivariate  Procedures  for  the 
Behavioral  Sciences  (John  Wiley  § Sons,  Inc.,  New, York, ; ,1,962 \ to 
be  republished  in  1969).  ; ' 
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DESCRIPTIVE  TITLE 
CALLING  NAME 
INSTALLATION  NAME 

AUTHOR ( S ) AND 
AFFILIAT JON(S) 

LANGUAGE 

COMPUTER 

PROGRAM  AVAILABILITY 


Computer  Means,  Median,  Frequencies 

PROFILE  NUCC112 

Vogelback  Computing  Center, 

Northwestern  University 

Betty  Benson,  Vogelback  Computing  Center, 
Northwestern  University 

CDC  FORTRAN  IV 

CDC  6400 

Decks  and  listings  presently  available 


CONTACT  Lorraine  Borman,  EIN  Technical  Represent- 

ative, Vogelback  Computing  Center,  North- 
western University,  2129  Sheridan  Road, 
Evanston,  111*  60201 
Tel. : (312)  492-3682 

FUNCTIONAL  ABSTRACT 

PROFILE  will  give  mean,  median,  sum,  and  frequency  counts  for  up 
to  100  integer-type  variables.  Variables  may  come  from  1-,  2-,  or 
3-column  card  fields.  However,  if  many  of  them  are  3-column,  the 
number  of  variables  that  can  be  processed  will  be  decreased  pro- 
portionately. 

In  tabulating  responses*  PROFILE  discriminates  between  blanks  and 
punched  zeroes.  Blanks  are  considered  to  be  "no  response"  and  con- 
sequently are  always  excluded  from  the  mean  and  median  computation. 
This  is  DUili  in  and  automatic,  and  it  applies  to  all  variables. 

On  the  other  hand,  the  user  may  indicate  (using  the  zero -exclusion 
card)  for  each  variable  whether  zeroes  are  to  be  excluded  or  to  be 
treated  as  "good"  answers.  For  each  variable  where  zeroes  are  good 
answers,  only  a count  of  blank  responses  will  be  printed,  N (the 
number  of  responses)  for  that  variable  reduced  accordingly , and 
the  sum,  mean,  and  median  computed  on  the  basis  of  the  remaining 
good  answers.  For  each  variable  where  zeroes  are  excluded,  counts 
of  both  blank  responses  and  zero  responses  will  be  printed,  both 
counts  will  be  subtracted  from  "N  for  that  variable,  and  the  sum, 
mean,  and  median  will  be  computed  for  allother  answers. 
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DESCRIPTIVE  TITLE 

CALLING  NAME 
INSTALLATION  NAME 


Statistical  Analysis  of  Single  Equation 
Models 

QSASE 

Pennsylvania  State  University 
Computation  Center 

M.C.  Hallberg 

Department  of  Agricultural  Economics  and 
Rural  Sociology 
Pennsylvania  State  University 

FORTRAN  IV 

IBM  360/67 

Decks  and  listings  presently  available 

Dr.  Daniel  L.  Bernitt,  105  Computer  Build- 
ing, Pennsylvania  State  University, 
University  Park,  Pa.  16802 
Tel  . : (314)  865^9527  r 

FUNCTIONAL  ABSTRACT  > / X'':'"' 

QSASE  is  a self-contained  library  program  designed  to  compute  or- 
inary  least-squares  estimates  of  single  equation  regression 
models  such  as. iterative  least-squares  estimates  of  special  non- 
linear  regression  models  (as  described  in  Ref.  1),  and  two-stage 
least-squares  or  limited  information  maximum  likelihood  estimates 
tor  systems  of  simultaneous  regression  equations  (as  described 
m Ref.  2 j . For  additional  details  concerning  all  options,  the  • 
user  should  consult  the  above  references . The  following  options 


AUTHOR ( S ) AND 
AFFILIATION(S) 


LANGUAGE 
COMPUTER 
PROGRAM  AVAILABILITY 

CONTACT 


1. 

2. 

3. 

4. 

5. 

6. 


variableseSCr^^1:^Ve^ ^ information  about  the  problem  and  naming 

^SSCP)°as^input°dataVat^°nS  °T  SUmS  of  scluares  and  crossproducts 

performing  various  data-editing  operatipns  on  the  input  data  V 
reading  input  data  from  tape  or  cards 

printing  and/or  punching  SSCP>  in  either  raw  form  or  corrected 

rorm  ; •...  ■ -.-w --  v.V- 


printing  zero -order  correlation  matrix 
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7.  printing  the  mean,  standard  deviation,  standard  error  of  mean, 
and  sum  for  each  variable  in  the  data  deck 

8.  producing  a separate  listing  of  all  zero-order  correlation 
coefficients  that  exceed  in  absolute  value  a prespecified 
level 

9.  producing  a scatter  diagram  of  any  variable  against  any  other 
variable 

10.  stepwise  least-squares  where  a least-squares  regression  is  run 
and  that  variable  with  the  smallest  t ratio  is  eliminated  in 
an  iterative  fashion  until  $11  t ratios,  exceed  a prespecified 
level 

11.  two-step  least  squares  where  a least-squares  regression  is  run 
and  all  variables  are  eliminated  whose  t ratio  do  not  exceed 
a prespecified  level 

12 . computing  and  printing  the  F ratio  for  testing  the  hypothesis 
that  a linear  combination  of  a subset  of  the  k—1  $fs  for  a 
single-equation  model  are  all  zero 

13.  computing  and  printing  the  t ratio  for  testing  the  hypothe- 
sis that  a linear  combination  of  a subset  of  the 'k—1  $?s  for 
a single -squat ion  model  is  equal  to  a specified  value 

14.  computing  and/or  printing  for  each  observation  the  value  of 
the  dependent  variable  Yt,  the  estimate  of  Yt  f£om  the 
computed  regression  Yt,  the  estimated  error  Yt— Yt,  and  the  , 
percentage  error 

15.  producing  a scatter  diagram  of  the  errors  Yf-Yt  against  any 
other  variable  in  the  data  deck 

16.  two-stage  least-squares  estimation 

17.  limited- information  maximum-likelihood  estimation 

REFERENCES'  '■ 

1.  Hallberg,  M.C.,  ’’Statistical  Analysis  of  Single  Equation 
Stochastic  Models  Using  the  Digital  Computer,”  Penn.  State 
Univ.  Dept.  Agric.  Econ.  § Rural  Sociol.  Rep.  78  (February 
1969).  Copies  of  this  report  can  be,  obtained  through  the 
.contact  -person. 

2.  Hallberg,  M.C.,  ’’Statistical  Analysis  of  System  of  Simultaneous 
Linear  Equations  Using  the  Digital  Computer,”  Penn.  State 
Univ.  Dept.  Agric . Econ.  § Rural  Sociol.  Rep.  69  (September 
1967).  Copies  of  this  report  can  be  obtained  through  the 
contact  person. 
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DESCRIPTIVE  TITLE 
CALLING  NAME 
INSTALLATION  NAME 

AUTHOR ( S ) AND 
AFFILIATION(S) 

LANGUAGE 
COMPUTER 
PROGRAM  AVAILABILITY 

CONTACT 


FUNCTIONAL  ABSTRACT 


Static  Leontief  Input-Output  Analysis 
INOUT 

The  Pennsylvania  State  University  Compu- 
tation Center 


M.C.  Hallberg 
M.  Swope 

Department  of  Agricultural  Economics, 

The  Pennsylvania  State  University 

FORTRAN  IV 

IBM  System  360/67 

Decks  and  listings  presently  available 

Daniel  Bernitt,  105  Computer  Building, 

The  Pennsylvania  State  University,  Univer- 
sity Park,  Pa.  16802 
Tel. : C814)  865-9527 


INOUT  will  solve  the  static  Leontief  input-output  problem  for  a 
model  with  as  many  as  175  sectors.  From  data  consisting  of  a 
square  input  matrix,  an  output  vector,  and  a set  of  final  demand 
vectors,  a great  variety  of  results  may  be  selectively  opted,  cal 
culated,  and  printed.  Among  these  are  matrices  of  technical  and 
interdependency  coefficients , matrices  of  interdependency  values 
and  net  effects , and  some  other  useful  vectors . 


REFERENCE 


Leontief,  W.,  et  al*t  Studies  'In  the  Structure  of  the  American 
Economy , Harvard  Economic  Research  Pro j . (Oxford  University 
Press,  New  York,  1953);  theoretical  and  empirical  explorations 
■ in  input-output  'analysis vv’v -a”'' 
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DESCRIPTIVE  TITLE 
CALLING  NAME 
INSTALLATION  NAME 


AUTHOR(S)  AND 
AFFILIATION (S ) 


LANGUAGE 
COMPUTER 
PROGRAM  AVAILABILITY 

CONTACT 


FUNCTIONAL  ABSTRACT 

STPAC  consists  logically  of  two  sections:  a monitor  and  a collec- 

tion of  statistical  routines.  The  monitor  is  a program  that  will 
read  all  Control  Cards,  save  the  original  data  if  required  or  re- 
quested, save  any  intermediate  results  that  may  be  needed  later  on, 
and  then  transfer  control  to  the  first  routine  requested.  When 
this  routine  is  finished,  it  returns  control  to  the  monitor,  which 
then  looks  to  see  if  there  is  more  work  to  be  done.  This  work  can 
be  of  several  different  types,  as  follows. 

1.  Using  the  same  data  deck  (but  possibly  different  columns  of  it) , 
execute  the  same  routine  again. 

2.  Using  the  same  data  deck,  execute  another  routine.  Thus,  one 
deck  can  be  subjected  to  several  types  of  analyses  during  one  run. 

3.  Execute  another  program,  possibly  the  same  one  as  before,  on  a 

new  set  of  data.  ' V'--:  ,y; 

4.  Using  the  results  of  a previous  routine,  continue  to  another 
program  that  takes  these  results  as  input;  e.g.,  output  from  cor- 
relation can  be  the  input  to  regression  or  factor  analysis. 

The  statistical  routines  available  include  a variety  for  summary 
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Collection  of  Statistical  Routines 
STPAC 

The  Pennsylvania  State  University  Compu- 
tation Center 

William  H.  Verity 
Nancy  C.  Daubert 

The  Pennsylvania  State  University  Compu- 
tation Center 

FORTRAN  IV 

IBM  System  360/67 

Decks  and  listings  presently  available 

William  H.  Verity,  104  Computer  Building, 
The  Pennsylvania  State  University,  Uni- 
versity Park,  Pa.  1 r5 8 0 2 
Tel,:  (814)  865-9527 
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of  data,  frequency  analysis,  tests  of  significance,  analyses  of 
variance,  and  rank  and  product —moment  correlation  coefficients. 
See  individual  abstracts  for  EIN  Nos.  000  0051(a)-(s)  for  the 
details  of  the  individual  statistical  routines. 


o 

o 

o 


REFERENCES 

See  individual  abstracts  for 


UN  numbers  000  0051  (a)— (s) 


STPAC  ROUTINES 

EIN  No.  Calling  Name 


o 

ERIC 


000  0051(a) 

FAWCS 

(b) 

STSUM 

(c) 

TTEST 

(d) 

PPMCR 

(e) 

SIGPP 

(f) 

PARCOR 

(g) 

CANON 

(h) 

UPREG/DNREG 

(i) 

FANAL 

(j) 

VARMX 

00 

PHICO 

CD 

KETAU 

(m) 

SPRHO 

(n) 

MNWHT 

Co) 

KRWAL 

(P) 

ANOVUM 

(q) 

ANOVES 

(r) 

AOVRM 

(s) 

BARTL 
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DESCRIPTIVE  TITLE  Frequency  Analysis  with  Chi  Square 

CALLING  NAME  (STPAC)  FAWCS 

INSTALLATION  NAME  The  Pennsylvania  State  University  Compu- 

tation Center 

AUTHOR ( S ) AND  C.B.  Broderick 

AFFILIATION (S)  Department  of  Family  Relations,  The  Penn- 
sylvania State  University 

William  H.  Verity 

The  Pennsylvania  State  University  Compu- 
tation Center 

LANGUAGE  FORTRAN  IV 

COMPUTER  IBM  System  360/67 

PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 

CONTACT  William  H.  Verity,  104  Computer  Building, 

The  Pennsylvania  State  University,  Uni- 
versity Park,  Pa.  168C2 
Tel.:  (814)  865-9527 

FUNCTIONAL  ABSTRACl 

FAWCS  computes  (1)  discrete,  two-dimensional  frequency-distribu- 
tion tables  (often  called  contingency  tables')  whose  ce?  Is  contain 
an  actual  frequency  and,  optionally,  (2)  expected  frequencies  and/  > 
or  percentages.  There  is  no  missing-data  code  inherent  to  the 
program,  but  the  user  may  specify  that  certain  categories  of  his 
variables  be  ignored  or  combined  with  one  another.  If  the  user 
has  any  2X2  tables,  he  may  request  that  the  Yates  correction  fac- 
tor be  used  in  computing  his  chi-square  value. 

FAWCS  will  crosstabulate  one  variable,  the  vow  variable,  with  var- 
iables called  column  variables.  It  can  work  with  up  to  50  total 
variables  for  any  one  problem,  separately  crosstabulating  the  row 
variable  with  each  of  the  column  variables.  The  row  variable  can 
have  up  to  31  categories  where  0 is  a valid  category.  Thus,  the 
row  variable  can  be  coded  0 through  30.  Each  column  variable  can 
have  a maximum  of  13  categories  where,  again,  0 is  a valid  code. 
Therefore,  column  variables  can  be  coded  0 through  12.  Any  data 
outside  of  these  ranges  wi  It  be.  ignored,  '-Iff: " - '"■ff-fffff 

'!v;  -V  \:v.:;  ; _ ' 'V  . . f continued 
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REFERENCES 

Edwards,  A.L.,  Experimental  Design  in  Psychological  Research  (Holt 
Rinehart  and  Winston,  New  York,  1962). 

Snedecor,  G.W.,  Statistical  Methods  (Iowa  State  University  Pross, 
Ame s,  la.,  1961). 


Wert,  J.E.,  Neidt,  C.O.,  and  Ahmann,  J.S.,  Statistical  Methods  in 
Educational  and  Psychological  Research  (Appleton-Century-Crofts  , 
New  York , 1954) . 
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DESCRIPTIVE  TITLE 
CALLING  NAME 
INSTALLATION  NAME 


AUTHOR(S)  AND 
AFF I L I ATI  ON ( S ) 


LANGUAGE 
COMPUTER 
PROGRAM  AVAILABILITY 
CONTACT 


Statistical  summary 
(STPAC)  STSUM 

The  Pennsylvania  State  University  Computa- 
tion Center 

Nancy  C.  Daubert 

The  Pennsylvania  State  University  Computa 
tion  Center 

FORTRAN  IV 

IBM  System  360/67 

Decks  and  listings  presently  available 

William  H.  Verity,  104  Computer  Building, 
The  Pennsylvania  State  University,  Uni- 
versity Park,  Pa.  16302 
Tel'.:  (814)  865-9527 


FUNCTIONAL  ABSTRACT 


STSUM  computes,  in  double-precision  arithmetic,  the  sample  size, 
total,  mean,  standard  deviation , population-variance  estimate , 
standard  error,  sum  of  squares,  coefficient  of  variation,  third 
and  fourth  moments  about  the  origin,  third  and  fourth  central 
moments,  alpha  (square  root  of  beta  1) , alpha  4 (beta  2) , momental 
skewness,  and  kurtosis.  Missing  data  will  be  permitted. 


Equations 


Vi 

V2 

V3 

V- 

y 2 
y 3 

U4 
Ota 
01 4 


= EX/N 
= EX/N 
= EX/N  ' 
= EX/ N 


moments  about  origin 


= V2  - Vi2 
= V3  - 3V % 

= V4  - 4V i 

= /Ti  « (y32/y23) 

- 8 2 = y 4 /y 2 


V 1 

==  X mean 

EX 

total 

V2 

+ 2V,3  ■' 

V3 

+ '6Vi2V2  - 

3V  i 4 


moments  about  mean 


a 3/2  momental  skewness 

(ot4  - 3 ) / 2 . kurtosis 
EX2  - (EX) 2/N  sum  of  squares 
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DESCRIPTIVE  TITLE  T Test  on  Difference  between  Means 


CALLING  NAME  (STPAC)  TTEST 


INSTALLATION  NAME  The  Pennsylvania  State  University  Computa- 
tion Center 


AUTHOR(S)  AND 
AFFILIATION(S) 


LANGUAGE 


Nancy  C.  Daubert 

The  Pennsylvania  State  University  Computa- 
tion Center 

FORTRAN  IV 


COMPUTER  IBM  System  -360/67 

PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 

CONTACT  William  H.  Verity,  104  Computer  Building, 

The  Pennsylvania  State  University,  Uni- 
versity Park,  Pa.  16802  ^ v 

Tel. : (814)  865-9527 

FUNCTIONAL  ABSTRACT  - 

TTEST  variables  (samples)  may  be  correlated  or  noncorrelated. 
Missing  observations  are  permitted.  Data  may  be  submitted  in  the 
form  of  a si.igle  deck  or  multiple  decks . Output  can  consist  of 
values  of  t,  frequencies,  probabilities,  and  levels  of  significance. 
TTEST  will  perform  at  test  on  each  of  all  possible  pairs  of  vari- 
ables , each  t being  computed  independently  of  all  others . 

For  a t test  on  the  difference  between  means  of  correlated  samples , 
the  formula  used  is 

■ t ~ zd/N  / ' ;v." 

[[ZD2  - . x)]jx/2 

where  N is  the  number  of  pairs  and  D is  the  difference  between  the 
scores  for  each  pair.  The  number  of  degrees  of  freedom  is  ex- 
pressed by  K ~ 1.  '■  '?:■ 

For  a t test  on  the  difference  between  means  of  noncorrelated 
samples,  with  separate  variances,  the  formula  U3ed  is 

t - C3Ci  - 
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where  the  X’s  are  the  means  and  the  Stt  2 and  Sj  2 are  the  squares 
of  the  standard  errors  of  the  means.  1 2 

If  the  frequencies  of  the  two  samples  are  equal,  the  number  of 
degrees  of  freedom  are  equal  to  the  frequency  minus  1.  If  the 
frequencies  are  unequal,  the  program  uses  the  lowest  frequency 
minus  1 as  the  number  of  degrees  of  freedom. 

A t test  on  the  difference  between  means  of  noncorrelated  samples, 
with  pooled  variances,  involves  the  formula 

t = ■(*!  - *0/[s2(|i+  k)]1'2, 

where  S2  is  the  variance — i.e.,  the  sum  of  squares  has  been  cal- 
calculated  by  summing  the  squared  deviations  for  each  individual 
case  from  the  mean  of  the  group  in  which  that  case  is  found— ^and 
the  K’s  are  the  individual  group  frequencies.  The  number  of 
degrees  of  freedom  is  equal  to  Ki  + K*  - 2 . 

REFERENCES 

Wert,  J.E.,  Neidt,  C . 0 . , anji  Ahmann , J .S. , Statistical  Methods  in 
Educational  and  Psychological  Research  (Appletorc-Century --Crofts , 
. New  York,  1954) , pp.  128— 142  . ... 
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DESCRIPTIVE  TITLE 


Pearson  Product-Moment  Correlation  Coef- 
ficient 


CALLING  NAME 


(STPAC)  PPMCR 


INSTALLATION  NAME 


The  Pennsylvania  State  University  Compu- 
tation Center 


AUTHOR (S ) AND 
AFFIL I ATION (S ) 


William  H.  Verity 
Nancy  C . Daubert 


The  Pennsylvania  State  University  Compu- 
tation Center 


LANGUAGE 


FORTRAN  IV 


COMPUTER 


PROGRAM  AVAILABILITY 


IBM  System  360/67 

Decks  and  listings  presently  available 


CONTACT 


William  H.  Verity,  104  Computer  Building, 
The  Pennsylvania  State  University,  Uni- 
versity Park,  Pa.  16fr02  r v 
Tel.:  ' (814)  865-9527 


FUNCTIONAL  ABSTRACT 


PPMCR  computes  not  only  a Pearson  product-moment  correlation  co- 
efficient for  each  possible  pair  of  input  variables,  but  also  the 
mean  and  standard  deviation  of  each  input  variable V" 
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DESCRIPTIVE  TITLE  Significance  of  Pearson  Product-Moment 

Correlation  Coefficient 

CALLING  NAME  (STPAC)  SIGPP 

INSTALLATION  NAME  The  Pennsylvania  State  University  Compu- 

tation Center 

AUTHOR(S)  AND  W.M.  Stiteler,  III 

AFFILIATION (S)  Mathematics  Department,  The  Pennsylvania 

State  University 

F.  Yates  Borden 

Forestry  Department,  The  Pennsylvania 
State  University 

H.D.  Knoble , The  Pennsylvania  State  Uni- 
versity Computation  Center  '7  ' 

LANGUAGE  FORTRAN  IV 

COMPUTER  IBM  System  360/67 

PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 

CONTACT  William  H.  Verity,  104  Computer  Building, 

The  Pennsylvania  State  University,  Uni - 
versity  Park,  Pa.  1680Z7-w^vi^'lx.'.-x^  ^7  7 

; Tel. : (814)  865-9.527  1 

FUNCTIONAL  ABSTRACT  7 77/'7:7;^^ 

SIGPP  is  to  be  used  optionally  - in  conjunction  correlation 

programs  to  determine  the  significance  of  correlation  coefficients  -7 
at  any  desired  probability  levels  . . That  1$:,  ;7tjjw7 

r = 0 ( al ternate:  r / 0 ) is  tested  for  each  coTrOlaiioti , coefficient . 
REFERENCES 

U.S.  Department  ,of  Commerce,  Handbook  of  Mathematical  Functions 

(U.S.  Government  Printing  Office , Washington,  D*C. , 1964)  , p.949  , 

7 formula '26. 7. 8.  - 7 /^77:xv7;;7',:7777  ; 7.  •7"7  c ^ 7:'7v7-7';. 

Snedecor , G.W.  , Statistical  Methods  (Iowa  State  University  Press , 

Y Ames , la . .,  1961) , p . ■;  190  . ;7 7’7^ V ^ -•i:7>7^77’7 x 7^7 ;7;;':.’,  ;7-.;77:‘:'77 
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DESCRIPTIVE  TITLE 


Partial  Correlation 


l 


er|c 


CALLING  NAME  (STPAC)  PARCOR 


INSTALLATION  NAME 


AUTHOR(S)  AND 
AFFILIATION (S ) 


LANGUAGE 
COMPUTER 
PROGRAM  AVAILABILITY 

CONTACT 


The  Pennsylvania  State  University  Compu- 
tation Center 

Gabriele  A Nichels 

The  Pennsylvania  State  University  Compu- 
tation Center 

FORTRAN  IV 

IBM  System  360/67 

Decks  and  listings  presently  available 

William  H..  Verity,  104  Computer  Building, 
The  Pennsylvania  State  University,  Uni^* 
versity  Park,  Pa.  16802 
Tel. (814)  865-9527 


FUNCTIONAL  ABSTRACT 


PARCOR  constructs  the  variance-covariance  matrix  for  a given  set  /, 
of  variables  and  then  computes  the  partial  correlations  and  mul- 
tiple correlations  for  any  specified  subset  of  these  variables. 

Let  A be  the  variance-covariance  matrix  for  p Variables  X* ,X2 ,*** , 
Xp.  Let  B be  the  inverse  of  A.  Then,  the  (p  — 2) -order  correla- 
tion coefficient  or  the  partial  correlation  coefficient  [i. e. , 
the  correlation  coefficient  between  Xj  and  X2  holding  the  other 
(p  — 2)  variables  fixed]  is  given  by 

. •'  , • ' " . : : . ■■  ' 1/ 2 ■■  0! ^ 

P (12  1 3 * > *; p ) * -4)  1 2/  (b  1 ib 2 a ) y 

The  conditional  variance  of  Xi  is  given  by 

a2  ( 1 1 23  • • *p)  * 1/bn. 

The  multiple  correlation  coefficient  Rj  of  Xj  is  defined  by 

1 — Rf  » a2  (1 1 23 • • *p)/o? , 

where  of  is  the  variance  of  Xi . It  is  estimated  by  R in 

1 - R?  88  1/biisf  , v, ’ 

where  sf  is  the  estimated  variance  of  Xi . continued 
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DESCRIPTIVE  TITLE 
CALLING  NAME 
INSTALLATION  NAME 


AUTHOR(S)  AND 
AFFILIATION(S) 


LANGUAGE 
COMPUTER 
PROGRAM  AVAILABILITY 

CONTACT 


Canonical  Correlation 
(STPAC)  CANON 

The  Pennsylvania  State  University  Compu- 
tation Center 

William  H.  Verity 
Nancy  C . Daubert 

The  Pennsylvania  State  University  Compu- 
tation Center 

■ ■■■'♦.*  ••  * 

FORTRAN  IV 

IBM  System  360/67 

Decks  and  listings  presently  available 

William  H.  Verity,  104  Computer  Building, 
The  Pennsylvania  State  University,  Uni- 
versity Par1';,  Pa.  16802 
Tel.:  (814)  865-9527 


FUNCTIONAL  ABSTRACT 


CANON  solves  successively  for  the  most  significant  canonical  cor- 
relation coefficients.  At  the  same  time,  two  sets  of  weights  as- 
sociated with  each  pair  of  canonical  variates  are  eomputed. 

All  matrix  computations  are  done  in  double-precision  floating- 
point arithmetic.  The  set  of  criteria  and  predictor  variables  is 
divided  into  two  groups : 1 (lefthand)  'and.  -t  * . 

ables,  the  smaller  set  automatically:  be varf 
ables.  The  program  then  uses:  a Variation 

to  extract  r eigenvalues  and  r e i genvecl&r  su; (^1 gfctfrand  weigh v&J-V 
These  are  then  used  through  further  calCtr&tion^fo  c r ca- 
nonical correlation  coefficients  and  r $ e t s f fh4nd  we i gh ts , 

For  each  canonical  correlation  coef f icient y is  com- 
puted with  the  aid  of  the  eigenvalues  .andy  t N 

number  of  observations)  , r , and  1 . 


Original  variables  are  ‘broftght  \ihto  .-the;  'candle  let  ion-; 

problem  by  means  of  Right-  and  Left ^VariiabieS.'!^  • 

tionally,  it  is  irrelevant  whether  the  variables  on  the  left  or 
on  the  right  are  considered  as  criteria  orprsdictor  variables * 
However,  to  save  computer  time,  the set ; Wit^jbe.:^ 
of  variables  (always  put  into  the  righthahd  Category: by  the  pro-|| 
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gram)  should  be  designated  as  right.  Any  or  all  of  the  variables 
brought  into  thj  problem  may  be  named  by  using  Name  Cards  accord- 
ing to  STPAC  rules. 

The  maximum  output  records  for  a problem  may  be  estimated  as  fol- 
lows. Let  R be  the  number  of  righthand  variables,  L be  the  num- 
ber of  lefthand  variables,  and  R < L.  Then,  the  number  of  records 
equals  R(16  + L)  + 10. 

Given  two  sets  of  variables — not  necessarily  random  variables — [X^ 
(where  i ■ 1,  2,  p,  the  number  of  predictor  variables,  and 

Y.;  (where  i = 1,  2,  •••,  q,  the  number  of  criterion  variables]  the 
problem  that  CANON  solves  is  essentially  that  of  maximizing  the 
correlation  between  certain  members  of  the  two  sets,  simultaneously 
reducing  the  others  to  zero.  Canonical  correlation,  then,  may  be 
defined  in  one  sense  as  a process  by  which  the  relationship  between 
two  sets  of  variables  is  reduced  to  its  simplest  form.  In  canoni- 
cal correlation,  both  multiple  criteria  and  multiple  predictors  can 
be  involved.  (Note  that,  when  q = 1 and  p >1,  the  problem  is 
equivalent  to  that  of  multiple  regression.) 

For  a hypothetical  example,  let  p - 3 and  q ® 2.  Here,  it  is  poss- 
ible to  extract  two  canonical  correlation  coefficients- — say  Ri  and 
R2.  There  is  a total  of  p + q = 5 variables—  say  Xi , X2 , X3  (pre- 
dictors) and  X/5  (criteria).  There  will  be  two  pairs  of  canoni- 
cal variates— say  UiVi  and  U2V2.  Suppose  for  Ri  that  the  weights 
for  the  predictor  variables  are  P 1 1 , P 1 2 > P13  and  for  the  criteria 
variables  that  the  weights  are  Cn,  Ci2.  Then,  the  pair  of  new 
variates,  the  canonical  variates,  which  are  multiples  of  a linear 
function  of  the  original  variables , are 

Ui  - Ki 1 (Pf 1X1  + Pi gX2  + Pi  3X3) , 

'■  Vi Ki2(CiiX4  * ’Cl!**)-, 

where  the  K’s  are  arbitrary  constants  of  proportionality  and  U 1 and 
Vi  are  correlated  as  described  by  Ri . A similar  situation  exis’cs 
for  U z • and  V2,  which  are  correlated  as  described  by  R2 • Further- 
more, in  general  all  of  the  IPs  and  V* s have  zero  mean  and  unit 
variance;  any  U is  independent  of  any  other  U and  likewise  for  the 
V*  s ; the  correlation  between  any  U and  V is  zero , except  for  r 
correlations  R? , R2 , ** • ,Rr,  which  are  the  correlations  between 
Ui  and  Vi , U2  and  V2 , • • • • Ur  and; Vr . v ,/t  v;.;: ' •• 

As  far  as  interpretation  is  concerned,  the  same  difficulty  arises 
as  in  factor  analysis:  that  of  knowing  whether  or  not  the  linear 

functions  correspond  to  anything  real  or  whether  they  are  'merely 
mathematical  figments. 

; ' continued 
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Cooley,  W.W. , and  Lohnes,  P.R.,  Multivariate  Procedures  for  the 
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DESCRIPTIVE  TITLE  Step-Up  and  Step-Down  Multiple  Linear 

Regression 

CALLING  NAME  (STPAC)  UPREG/DNREG 

INSTALLATION  NAME  The  Pennsylvania  State  University  Compu- 

tation Center 

AUTHOR(S)  AND  Dennis  Deaven  (programming) 

AFFI LI ATI0N (S ) The  Pennsylvania  State  University  Compu- 

tation Center 

M.A.  Efroymson  (flow  charts) 

LANGUAGE  FORTRAN  IV 

COMPUTER  IBM  System  360/67 

PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 

CONTACT  William  H.  Verity,  104  Computer  Building, 
The  Pennsylvania  State  University,  Uni- 
versity Park,  Pa.  16802 
Tel. : v:  ■ (814 ) 86 5-952 7 , -pl'fs. 

FUNCTIONAL  ABSTRACT 

UPREG/DNREG  computes  stepwise  multiple-regression  equations,  add- 
ing or  deleting  one  variable  at  a time  until  no  variables  remain 
to  add  significantly  to  the  equations  or  until  no  significant  vari- 
ables remain  in  the  equation.  At  each  step,  the  following  are 
printed  for  those  variables  currently  ; in  the  . equation ' hv; 

(1)  ' Regression  - coefficients  ■ ;.v'  -h 

(2)  Standard  deviation  of  the  regression  coefficients 

(3)  Standard  regression  .coefficients /h- vV::; 

(4)  Partial  correlation  coefficients 

(5)  Fraction  ■ of  explained  variance  h‘|  -h 

(6)  Multiple  correlation-  coefficients  h;':. s. ' 

(7)  Regression-equation  intercept h-vr " t 

(8)  Standard  deviation  of  the  dependent  variable  (UPREG  only) 

(9)  F value  for  the  variable  entering  or  leaving  the  equation 
(UPREG  only) 

continued 
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UPREG 

In  the  step-up  procedure,  intermediat 3 results  are  used  to  give 
statistical  information  at  each  step  in  the  calculation.  These 
intermediate  answers  are  also  used  to  control  the  method  of  cal- 
culation. A number  of  intermediate-regression  equations  are  ob- 
tained, as  well  as  the  final  multiple-regression  equation.  These 
equations  are  obtained  by  adding  or  deleting  ore  variable  at  a 

M m ...  * - 1 r _ n -I • « 4-  .X  ~ 


time,  giving 


the  following  equations 

Y = b (0)  ■+■  b (l)x(l)  , 

Y *.  b * CO)  f b ' (l)x(l)  \* 

Y * b"(0)  .«♦  b"(l.)x(l)  + 


b ' (2Ax(2)  , 

b " ( 2 ) x ( 2 ) + b " (3 ) x (3 ) 


The  variable  added  is  the  one  that  makes  the  greatest  improve- 
ment in  goodness  of  fit.  The  coefficients  represent  the  best 
values  when  the  equation  is  fitted  by  using  the  specific  vari- 
ables included  in  the  equation.  An  important  property  of  this 
procedure  is  that  a variable  may  be  indicated  to  be  significant 
in  any  early  stage  and  thus  enter  the  regression  equation.  In 
addition,  after  several  other  variables  are  added  to  the  equa- 
tion, the  initial  variable  may  be  indicated  to  be  insignificant. 
The  insignificant  variable  will  be  removed  from  the  regression 
equation  before  adding  an  additional  variable.  Therefore,  only 
significant  variables  are  i n c lud e d in  the  final  mu It ip le-reg res- 
sion  equation.  \ 

dnreg  . • ' . ; ■ 

The  step-down  procedure  of  DNREG  is  simpler  than  the  step-up  pro 
cedure  of  UPREG.  If  the  parsimony  option  has  been  chosen,  DNREG 
elininates  one  variable  at  a time,  printing  the  intermediate  re- 
sults at  each  step.  The  variable  eliminated  is  the  one  that  con 
tributes  least  to  the  overall  significance.  Note  that,  once  a 

eliminated  with  the  procedure,  it  is  ‘never 
the  equati on./  -v 


variable  has  been 
brought  back  into 


REFERENCES  ■' ,.V  /v 

Efroymson,  M.A. , "Multiple  Regression  Analysis,"  in  Mathematical 
Methods  for  Digital  Computers,  A.  Ralston  and  H.S.  Wilf , Eds . 
(John  Wiley  § Sons,  Inc. , New  York,  1965) . 
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DESCRIPTIVE  TITLE  Factor  Analysis  (or  Principal-Components 

Analysis) 

CALLING  NAME  (STPAC)  I ANAL 

INSTALLATION  NAME  The  Pennsylvania  State  University  Compu- 
tation Center 

AUTHOR(S)  AND  J.  Cooley 

AFFILIATIONS ) D.  Laird 

L.  Pryor 
J.  McConnochie 

The  Pennsylvania  State  University  Compu- 
tation Center 

LANGUAGE  FORTRAN  IV 

COMPUTER  IBM  System  360/67 

PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 

CONTACT  William  H.  Verity,  104  Computer  Building, 

The  Pennsylvania  State  University,  Uni- 
versity Park,  Pa.  16802 
Tel . : ' (814)  8 65 -95 2 7 ‘ y:  ; ^/y.v 

FUNCTIONAL  ABSTRACT  £ 

FANAL  solves  successively  for  the  most  dominant  factors  represent- 
ed in  a (symmetric)  correlation  matrix.  Factors  are  Tanked  accord- 
ing to  the  variance  accounted  for.  The  number  of  factors  to  be  ex- 
tracted is  specified  in  advance.  The  program  may  also  be  used  to 
find  the  dominant  eigenvalues,  and  eigenvectors  of  other  (symmetric) 
positive,  de  finite -mat  rice  s , ;• ; W : ' ‘ 

All  computations  are  done  in  double-precision  floating-point  arithr 
metic.  The  method  used  is  an  iterative  one  in  which  a vector  con- 
verges to  the  eigenvector.  The  largest  eigenvalue  is  found  first 
and  then  a deflation  process  is  used  tc  find  the  successively  small- 
er eigenvalues.  An  extrapolation  procedure  is  used  to  accelerate 
convergence  of  the  basic  iterative  method. 
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DESCRIPTIVE  TITLE  Varimax  Rotation 

CALLING  NAME  (STPAC)  VARMX 

INSTALLATION  NAME  The  Pennsylvania  State  University  Compu- 

tation Center 

AUTHOR(S)  AND  J.  Cooley 

AFFILIATION(S)  D.  Thompson 

John  McConnochie 

The  Pennsylvania  State  University  Compu- 
tation Center 

LANGUAGE  FORTRAN  IV 

COMPUTER  IBM  System  360/67 

PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 

CONTACT  William  H.  Verity,  104  Computei  Building, 

The  Pennsylvania  State  University,  Uni- 

versity Park,  Pa.  16802 

. Tel y; ■;  (814)  865-95 27  y , ^y ;; y;y, 

FUNCTIONAL  ABSTRACT 

VARMX  can  perform  a number  of  orthogonal  rotations  on  an  arbitrary 
matrix  of  factor  loadings , using  the  normal  varimax  criterion. 

The  result  is  a unique  (within  tolerance  limits)  matrix  of  factor 
loadings.  VY/-; ;• 

All  computations  are  done  in  double-precision  floating-point  arith- 
metic . First,  the  original  factor  loadings  as  produced  by  FANAL 
[EIN  No.  000  0051  (i) ] are  normalized  by  dividing  the  loadings  in 
each  row  by  the  square  root  of  the  communal ity  (sum  of  squares) 
for  that  row.  The  rotation  is  performed  with  a criterion  of  .005 
and  the  resulting  loadings  are  denormal i zed  to  give  the  rotated 
matrix . ■ y '■  y y . , ' ■ y/;yy;y  "y y .yyy  yy’yyy  y ::yyy;- v;- ' 

references  ■ y :'y ' V. 

Kaiser,  H.F.,  "Computer  Program  for  Varimax  Rotation  in  Factor  An- 
alysis," Educ.  Psychol . Meas . IP,  413-420  (1959). 
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CALLING  NAME 
INSTALLATION  NAME 


AUTHOR(S)  AND 
AFFILIATJON(S) 


LANGUAGE 
COMPUTER 
PROGRAM  AVAILABILITY 


CONTACT 


FUNCTIONAL  ABSTRACT 


EDUCATIONAL  INFORMATION  NETWORK 

000  0051 (k) 


Phi  Coefficient 
(STPAC)  PHICO 

The  Pennsylvania  State  University  Compu- 
tation Center 


Nancy  C.  Daubert 

The  Pennsylvania  State  University  Compu- 
tation Center 

FORTRAN  IV 

IBM  System  360/67  ' V 

Decks  and  listings  presently  available 

William  H.  Verity,  104  Computer  Building, 
The  Pennsylvania  State  University,  Uni- 
versity Park , Pa.  16802 
Tel. : (814)  865-9527 


PHICO  processes  a maximum  of  105  variables  and  computes  phi  coeffi- 
cients for  all  possible  pairs  of  variables. 

Data  are  dichotomous  and are  coded  0 and  1 or  1 and  2. 
used  is  / ■ 

phi  * (ad-bc) / [ (a+b) (c+d) (a+c) (b+d) ] . 


equation 


REFERENCES  ■ \ . ;'f ' V:/.;  V y-'T 

Wert,  J.E.,  Neidt,  C.O.,  and  Ahmann,  J.S.,  Statistical  Methods  in 
Educational  and  Psychological  Research  (Apple ton—Century— 
Crofts  , New  York,  1954) . 
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DESCRIPTIVE  TITLE 

Kendall 

(tau) 

CALLING  NAME 

(STPAC) 

Rand  Correlation  Coefficient? 
KETAU 


INSTALLATION  NAME  The  Pennsylvania  State  University  Compu- 

tation Center 


AUTHOR(S)  AND  Nancy  C.  Daubert 

A F FI L I AT  ION ( S ) The  Pennsylvania  State  University  Compu- 

tation Center 

LANGUAGE  FORTRAN  IV 

COMPUTER  IBM  System  360/67 

PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 

CONTACT  William  H.  Verity,  104  Computer  Building, 

The  Pennsylvania  State  University,  Uni- 
versity Park,  Pa.  16802 
Tel. : (814)  865-9527 

FUNCTIONAL  ABSTRACT 

KETAU  computes  Kendall  rank-correlation  coefficients  (tau),  the 
values  of  z scores  corresponding  to  them,  and  the  probabilities  and 
levels  of  significance  of  the  z scores,  for  all  possible  pairs  of 
variables.  A correction  is  made  for  ties.  The  correlation  coeffi- 
cients will  also  be  punched  on  cards , at  the  option  of  the  user. 

REFERENCES  ;■  ■ \ V . ^ 

Siegel,  S. , Nonparametria  Statistics  for  the  Behavioral  Sciences 
(McGraw-Hill  Book  Co..  , Inc.  , New  York,  1956)  , pp.  213—222. 
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INSTALLATION  NAME 


AUTHOR(S)  AND 
AFFILIATION(S) 


LANGUAGE 
COMPUTER 
PROGRAM  AVAILABILITY 

CONTACT 


FUNCTIONAL  ABSTRACT 


Spearman  Rank  Correlation  Coefficients 
(rho) 


CALLING  NAME  (STPAC)  SPRHO 


The  Pennsylvania  State  University  Compu- 
tation Center 

Nancy  C.  Daubert 

The  Pennsylvania  State  University  Compu- 
tation Center 

FORTRAN  IV 

IBM  System  360/67 

Decks  and  listings  presently  available 

William  H,  Verity,  104  Computer  Building, 
The  Pennsylvania  State  University,  Uni- 
versity Park,  Pa.  16802 
Tel. : (814)  865-9527 


SPRHO  computes  Spearman  rank-order  correlation  coefficients  (rho) 
and  the  values  of  t corresponding  to  them  for  all  possible  pairs 
of  variables.  A correction  is  made  for  ties.  The  correlation  co- 
efficients will  also  be  punched  on  cards  at  the  option  of  the  user. 

REFERENCES 

Siegel,  S. , Nonparametric  Statistics  for  the  Behavioral  Sciences 
(McGraw-Hill  Book  Co , , Inc. , New  York,  1956)  , pp.  202-213. 
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DESCRIPTIVE  TITLE 
CALLING  NAME 


Mann— Whitney  U Test 
(STPAC)  MNWHT 


INSTALLATION  NAME  The  Pennsylvania  State  University  Compu- 

tation Center 

AUTHOR (S ) AND 

AFFILIATION(S)  Nancy  C.  Daubert 

The  Pennsylvania  State  University  Compu- 

tation Center 

LANGUAGE  FORTRAN  IV 

COMPUTER  IBM  System  360/67 

PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 

CONTACT  William  H.  Verity,  104  Computer  Building, 

The  Pennsylvania  State  University,  Uni- 
versity Park,  Pa.  16802 
Tel.:  (814)  865-9527 

FUNCTIONAL  ABSTRACT 

MNWHT  computes  results  for  the  Mann-Whitney  U test  and  gives  cor- 
responding z scores,  probabilities  of  the  z scores,  and  levels  of 
significance.  U's  are  calculated  for  all  possible  pairs  of  vari- 
ables. Observations  per  variable  may  be  unequal.  A correction  is 
made  for  ties.  U’s  will  be  punched  on  cards  at  the  option  of  the 
user'. 


REFERENCES  :v 

Siegre,  S. , Nonparametric  Statistics  fo*  the  Behavioral  Sciences 
(McGraw-Hill  Book  Co. , Inc.  , New  York , 1956) , pp.  116— 127. 
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DESCRIPTIVE  TITLE  Kruskal-Waliis  One-Way  Analysis  of  Vari- 

ance 

CALLING  NAME  (STPAC)  KIlWAL 

INSTALLATION  NAME  The  Pennsylvania  State  University  Compu- 

tation Center 

AUTHOR(S)  AND  Nancy  C.  Daubert 

AFFILIATION(S)  The  Pennsylvania  State  University  Compu- 

tation Center 

LANGUAGE  FORTRAN  IV 

COMPUTER  IBM  System  360/67 

PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 

CONTACT  William  H.  Verity,  104  Computer  Building, 
The  Pennsylvania  State  University,  Uni- 
versity Park,  Pa.  16802 
Tel » : (814)  865-9527,  . 

FUNCTIONAL  ABSTRACT  0:;\: vV:,S ' ' 

KRWAL  does  a Kruskal— Wallis  one-way  analysis  of  variance.  The 
v levels  need  not  have  equal  numbers  of  observations  in  each.  A 

correction  is  made  for  ties. 

REFERENCES 

Siegel,  Nonparametria  Statistics  for  the  Behavioral  Sciences, 
(McGraw-Hill  Book  Co.,  Inc.,  New  York,  1956) . 
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INSTALLATION  NAME 


AUTHOR(S)  AND 
AFFILIATION(S) 


LANGUAGE 
COMPUTER 
PROGRAM  AVAILABILITY 

CONTACT 


OOC  0051  (p) 


Analysis-of -Variance  Method  of.  Unweighted 
Means 

(STPAC)  ANOVUM 

The  Pennsylvania  State  University  Compu- 
tation Center 

Nancy  C.  Daubert 

The  Pennsylvania  State  University  Compu- 
tation Center 

FORTRAN  IV 

IBM  System  360/67 

Decks  and  listings  presently  available 

William  H.  Verity,  104  Computer  Building, 
The  Pennsylvania  State  University,  Uni- 
versity Park,  Pa.  16802 
Tel.:  (814)  865-9527  V 


FUNCTIONAL  ABSTRACT 


ANOVUM  is  designed  to  handle  a factorial  analysis  of  variance  with 
either  equal  or  unequal  numbers  of  observations  in  subclasses.  The 
method  of  unweighted  means  is  based  on  the  assumption  that  the  po- 
pulation from  which  the  sample  is  drawr  has  proportional  or  equal 
subclass  numbers.  It  can  be  relied  upon  only  if  the  subclass  num- 
bers are  approximate! v equal  and  presumably  represent  a population 
with  equal  numbers . • *ie  analysis  is  performed  upon  the  means  for 

each  cell,  and  each  sum  of  squares  is  multiplied  by  the  harmonic 
mean  of  the  number  of  observations  per  cell.  Up  to  150  variahlpc 
(separate  analyses)  will  be  permitted  with  data?code  * 1 ^ Only " 

1 variable  is  acceptable  with  data  code  **  O'.  -v,  ■- 

fy  hom°geneity  of  variance  is  performed  on  the 

the  K w ^LSqUar?  c?mPute^  in  this  test  is  significant 
cnJnn  w • ievel>  conclusions  of  the  analysis  of  variance 
than^?  banHn^r?y  d cautlousiy-  If  cell  frequencies  are  greater 
o£  maiA  effects?  7 *”  6qUal ’ 8 Scheffe-s  test  will  be  performed 

REFERENCES 


Winer,  B.J. 
Hill  Book 


Statistical  Principles  in  Experimenial  Decign  (McGraw 
Co.  , Inc. , New  York,  1962) , pp.  95-96,  222-224. 
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Analysis  of  Variance  with  Unequal  Sub- 
class Numbers  (Method  of  Expected  Sub- 
class Numbers) 

(STPAC)  ANOVES 

The  Pennsylvania  State  University* Compu- 
tation Center 

Nancy  C.  Daubert 

The  Pennsylvania  State  University  Compu- 
tation Center 

FORTRAN  IV 

IBM  System  360/67 

Decks  and  listings  presently  available 


CONTACT  William  H.  Verity,  104  Computer  Building, 
The  Pennsylvania  State  University,  Uni- 
versity Park,  Pa.  16802 
Tel. : (814)  865-9527 

FUNCTIONAL  ABSTRACT  ^ ‘ ’ 

ANOVES  is  designed  to  handle  a factorial  analysis  of  variance  with 
unequal  numbers  of  observations  in  subclasses  (cells).  A problem, 
with  equal  subclass  numbers  is  acceptable,  although  it  is  not  ad- 
visable to  use  ANOVES  for  a balanced  design  with  equal  subclass 
numbers  owing  to  its  relatively  long  computing  time  as  compared 
to  that  of  ANOVUM.  Up  to  150  variables  (separate  analyses)  will 
be  permitted  with  data  code  ~ 1.  Only  one  variable  is  acceptable 
with  data  code  =0. 

This  method  of  analyzing  data  of  multiple  classifications  with  un- 
equal subclass  numbers  is  based  on  the  assumption  that  the  popula- 
tion from  which  the  sample  is  drawn  has  proportional  or  equal  sub- 
class numbers.  Under  its  fundamental  hypotheses,  this  method  af- 
fords an  estimate  of  both  the  main  effects  and  the  interactions. 
However,  every  subclass  must  contain  at  least  one  observed  value. 

If  the  computed  chi-square  value  for  disproportionali ty  is  signi- 
ficant, a reduction  factor  will  be  calculated  and  all  the  sums  of 
squares  (except  the  with -in  subclasses,  which  is  calculated  from 
the  original  data)  will  be  reduced  accordingly.  This  is  an  attempt 
to  remove  part  of  the  disproportionality  of  the  data. 

continued 
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The  probability  associated  with  the  chi-square  value  computed  by  0 

using  subclass  numbers  is  calculated  and  the  0.05  probability  point  © 
is  considered  critical  in  determining  whether  a reduction  factor  2 

will  be  computed  or  not.  '2T 

The  reduction  factor  is 

N 

K 

Z . E2/A 

i 

where  N is  the  total  number  of  observations,  K is  the  number  of  cell 
subclasses,  E is  the  expected  number  of  observations  in  a cell,  and 
A is  the  actual  number  of  observations  in  the  same  cell. 

A Bartlett's  test  for  homogeneity  of  variance  is  performed  on  the 
raw  data.  If  the  chi  square  computed  in  this  test  is  significant, 
the  conclusions  of  the  analysis  of  variance  should  be  interpreted 
cautiously.  v ' 

REFERENCES 

Snedecor,  G.W.,  and  Cox,  G.M.,  "Disproportionate  Subclass  Numbers 
in  Tables  of  Multiple  Classification,"  la.  Agriculture  Sta. 

Res.  Bui.  180 , 233-272  (1935)  . . . v ' 

Bennett , K.R.  (personal  correspondence  to  J.  Streeter) , 

Winer,  B.J.,  Statistical  Principles  in  Experimental  Design  (McGraw- 
Hill  Book  Co.  , Inc.  , New  York,  1962)  . •. v'y . 
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Analysis  of  Variance  with  Repeated  Mea- 
sures (Proportionality  Assumed) 


CALLING  NAME 


(STPAC)  AOVRM 


INSTALLATION  NAME 


The  Pennsylvania  State  University  Compu- 
tation Center 


AUTHOR(S)  AND 
A F F I L I AT  1 0 N ( S ) 

LANGUAGE 
COMPUTER 
PROGRAM  AVAILABILITY 

CONTACT 


FUNCTIONAL  ABSTRACT 


Nancy  C.  Daubert 

The  Pennsylvania  State  University  Compi - 
tation  Center 

FORTRAN  XV 

IBM  System  360/67  ; 

Decks  and  listings  presently  available 

William  H.  Verity,  104  Computer  Building, 
The  Pennsylvania  State  University,  Uni- 
versity Park,  Pa.  16802 
Tel.  : (814)  865-9527 


AOVRM  is  designed  to  handle  a factorial  analysis  of  variance  with 
repeated  measures  and  either  equal  or  unequal  numbers  of  observa- 
tions in  subclasses  (cells).  A problem  with  no  repeated  measures 
is  acceptable,  although  it  is  not  advisable  to  use  AVORM  for  such 
a design  owing  to  the  relatively  long  computing  time  as  compared 
with  that  of  ANOVM  or  ANQVES. 

This  method  of  analyzing  data  of  multiple  classifications  with  un- 
equal subclass  numbers  is  based  on  the  assumption  that  the  popula- 
tion from  which  the  sample  is  drawn  has  proportional  or  equal  sub- 
class numbers.  This  method  allows  calculation  of  all  main  effects 
and  interactions.  However,  every  subclass  must  contain  at  least 
one  subject  and  the  data  for  every  subject  included  must  be  complete. 

REFERENCES  ' 

Winer,  B.J.  , Statistical  Principles  in  Experimental  Desi jn  (McGraw-* 
Hill  Book  Co. , Inc. , New  York,  1962) . 


1 

443 


3/70 


000  0051 (r) 


LDUOuM 


EDUCATIONAL  INFORMATION  NET  WORK 

000  00Sl(s) 


to 


DESCRIPTIVE  TITLE 


Bartlett's  Test  for  Homogeneity  of  Vari- 
ance 


LO 

o 

o 

o 

o 

o 


, 1 


CALLING  NAME 


(STPAC)  BARTL 


INSTALLATION  NAME 


The  Pennsylvania  State  University  Compu- 
tation Center 


AUTHOR(S)  AND  Haney  C.  Daubert 
AF F I L I AT I ON ( S ) The  Pennsylvania  State  University  Compu- 
tation Center 


LANGUAGE  FORTRAN  IV 

COMPUTER  IBM  System  360/67 


PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 

CONTACT  William  H.  Verity,  104  Computer  Building, 

The  Pennsylvania  State  University,  Uni- 
versity Park,  Pa.  16802 
Tel.:  (814)  865-9527 

FUNCTIONAL  ABSTRACT  v 

BARTL  performs  a Bartlett's  test  for  homogeneity  of  variance  on 
up  to  6000  subgroups  (or  cells) . Subgroups  may  be  equal  or  un- 
equal . - -v'  \ "V - '■ 

REFERENCES  , - -v  Ty ■ ■ 

Winer,  B.J.  Statistical  Principles  in  Experimental  Design  (McGraw- 
Hill  Book  Co.,  Inc.,  New  York,  1962),  pp.  95-96. 
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Bio-Medical  Multivariate  Statistical 
Programs 

BMD 

University  of  Notre  Dame 
Computing  Center 

School  of  Medicine 

University  of  California,  Los  Angeles 

IJNIVAC  Division  of  Sperry  Rand  Corporation 

College  of  Business  Administration  and 
Computing  Center 
University  of  Notre  Dame 

FORTRAN  IV 

UNIVAC  1107 

Decks  and  listings  presently  available 

Hutcheson,  BIN  Technical 
Representative,  Computing  Center, 
University  of  Notre  Dame,  Notre  Dame, 

Ind.  46556 

Tel.:  (219)  283*7784 


The  BMD  system  is  a package  of  computer  programs  designed  to 
do  both  basic  data  processing  and  the  subsequent  statistical 
analysis.  The  programs  have  been  prepared  in  an  easy-to-use 
parametric  form  so  that  the  researcher  may  adapt  them  to  a 
wide  variety  of  statistical  problems.  For  further  details 
of  the  package,  see  the  User  Instructions.  The  BMD  is  available 
at  the  University  of  Notre  Dame  in  its  1967  edition. 

REFERENCES 

Dixon,  W.J.  (Ed.),  BMD : Biomedical  Computer  Programe*  (Univ . 

of  Calif.  Press,  Berkeley,,  1967  , 1970), 

Univ.  of  Notre  Dame  Computing  Center,  BMD  for  the  UNIVAC  1107 , 
(Rough  draft,  1967  ed.  of  BMD).  Available  from  Univ.  of 
Notre  Dame  Computing  Cent  r,  Notre  Dame,  Ind, 


O 

o 

o 

o 

o 


INSCRIPTIVE  TITLE 


CALLING  NAME 
INSTALLATION  NAME 


AUTHOR(S)  AND 
AFFILIATION(S) 


LANGUAGE 
COMPUTER 
PROGRAM  AVAILABILITY 

CONTACT 


FUNCTIONAL  ABSTRACT 


6/70 


1 

449 


000  0055 


EDUCOM 


EPUCATIONAL  If  IEOHMATION  NtHWOHK 

000  0061 


rH 

VO 

O 

o 

o 

o 

o 


DESCRIPTIVE  TITLE 
CALLING  NAME 


Matrix  Decomposition  for  Points  of  View 
Analyst s 


MAT DEC 


INSTALLATION  NAME  Office  of  Data  Analysis  Research 

Educational  Testing  Service 

AUTHOR ( S ) AND  J.  Perris 

AFriLIATION(S)  Educational  Testing  Service 


LANGUAGE  FORTRAN  IV 


COMPUTER  IBM  360/65 


PROGRAM  AVAILABILITY  Deck  and  listings  presently  available 

CONTACT  Mr.  Ernest  Anastasio.  Off.  of  Data  Anal. 

Research,  Educational  Testing  Service, 
Rosedale  Road,  Princeton,  N.J.  08540 
Tel.:  (609)  921-9000  ext.  2552 

FUNCTIONAL  ABSTRACT 


The  purpose  of  MATDEC  is  to  decompose  a rectangular  matrix  (i.e., 
a data  matrix,  X,  dimensioned  number  of  variables  by  number  of 
subjects)  into  three  matrices  U,  T , and  W,  according  to  Horst’s1 
development  (Ref.  1,  pp.  364—382),  where  T is  a diagonal  matrix 
of  eigenvalues  and  U and  W contain  the  corresponding  eigenvectors. 
It  is  intended  as  a first  step  in  Tucker  and  Messick’s  approach 
to  an  individual  differences  model  for  multidimensional  scaling.2 

As  is,  MATDEC  will  handle  up  to  100  variables  or  subjects,  which* 
ever  is  the  lesser  dimension  of  the  data  matrix.  The  program 
uses  F4STAT  (FORTRAN  IV  Statistical  System)  and,  in  particular, 
the  routine  SDGEXT  to  develop  the  characteristic  roots  and  vectors 
of  the  crossproducts  matrix.  Further  information  about  F4STAT  can 
be  obtained  from  Mr.  Van  Hassel,  Educational  Testing  Service, 

(609)  921-9000,  ext.  2557. 

REFERENCES 

1.  Horst,  P.,  Matrix  Algebra  for  Social  Scientists,  (Holt, 
Rinehart  § Winston,  New  York,  1963). 

2.  Tucker,  L.R.,  and  Messick,  S.,  "An  Individual  Differences 
Model  for  Multidimensional  Scaling,”  Psychometrika,  28,  333— 
367  (1963) . 
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Analysis  of  Change-over  Experiments 
ZFE-03,  ZFE-04 

Office  of  Data  Analysis  Research 
Educational  Testing  Service  (ETS) 

Procedure:  G.  Beall 

formerly  of  Gillette  Razor  Co. 

Program:  V.  Halfmann 

formerly  of  ETS 

FORTJLAN 
IBM  360/65 

Decks  and  listings  presently  available 

Mr.  Ernest  Anastasio,  Off.  of  Data  Anal. 
Research,  Educational  Testing  Service, 
Rosedale  Road,  Princeton,  N.J.  08540 
Tel.:  (609)  921-9000  ext.  2552 


The  class  of  designs  covered  by  this  program  is  latin  squares 
or  Youden  rectangles  (incomplete  latin  squares).  These  may  be 
repeated  fully  or  in  part.  The  design  may  be  defective,  i.e., 
certain  whole  rows  may  be  missing,  but  no  allowance  has  been 
made  for  missing  cells,  i.e.,  single  observations. 

The  purpose  of  this  program  is  primarily  to  analyze  the  results 
for  effect  of  treatment  with  allowance  for  carry-over  of  pre- 
ceding treatment.  There  is  also  direct  testing  of  the  signi- 
ficance of  carry-over.  There  is  included  parallel  estimation 
and  testing  of  significance  without  allowance  for  carry-over. 

The  program  is  self-contained  and  does  not  require  any  external 
subroutines,  such  as  might  be  presumed  to  exist  in  one  form  or 
another  at  computation  centers. 

The  program,  as  presently  stored,  allows  analysis  for  designs 
up  to  40  rows  (or  blocks).  This  is  limited  by  the  dimensions 
of  the  data  matrices.  It  could  be  readily  enough  changed  to 
500  or  1000  if  such  an  experiment  were  involved.  The  analysis 
has  been  contrived  so  that  such  change  does  not  increase  the 
size  of  the  matrix  involved  in  equation  solving. 
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Expl anati on 

The  basic  equations  are, 

1-  ^ijk  ■ v + ai + sj  + yk + Eiji 

where  yijv  is  an  observation  assumed  built  of  a general  level  y , 
effect  or  the  i^h  row  or  individual  , the  ji^*1  period  or 
column  $|  , the  ktn  treatment  and  extraneous  variability 
eiik  • This  equation  obtains  for  the  first  column  or  period 
when  there  has  been  no  conditioning  period.  For  the  following 
periods, 

2-  7ijki  “ M + “i  + Bj  + Yk  + h * eijkn 

where  the  effect  of  the  fcth  treatment  in  the  preceding  period 
is  6^  . For  a conditioned  experiment  Equ.  (2)  obtains  in  all 
columns . 

The  data  actually  considered  are  the  differences  within  rows 
such  as  , 

yijkJl  ' yi ' j ' k ’ ' = 6j  ' Pj'  + yk  ‘ Yk'  + 

O'  t j , k'  + k , V f t)  . 

These  differences  are  then  set  forth  in  a matrix.  Thus  for  an 
unconditioned  latin  square  for  which  the  first  line  is, 

Design:  (1)  (2)  (4)  (3) 

Result:  4576 

we  may  consider  the  two  differences, 

yi  1 1 ■ yi221  = $1  ~ $2  + Y 1 * Y 2 ~ <5  1 + Em  ~ £1221 

yi 22  1 “ yi342  = 32  “ 3a  + Y2  " Y4  + $1  “ 6 2 + £ 1 2 21  " £A3  42 

which  results  in  two  lines  of  the  matrix  as  follows: 

3i  32  33  3h  Yi  Y 2 Y 3 Y4  6 1 62  <S 3 64  Result 

+.  -1  +1  -1  -1  -1 

+ 1 -1  +1  -1  +1  -1  -2 

Least-squares  equations  are  in  the  same  forn . For  instance,  to 
get  the  equation  associated  with  j$2  > each  line  is  multiplied 
by  its  content  ii.  the  $2  column  and  the  product  accumulated 
over  all  columns.  For  each  set  of  effects  ($  , y or  6),  the 
last  equation  is  replaced  by  a condition  equation, 
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The  analysis  without  carry-over  (SANS  DELTA)  is  gotten  by  re- 
placing, temporarily,  all  equations  appropriate  to  6 by 


The  analysis  without  treatment  (SANS  GAMMA)  is  obtained  by  the 
temporary  replacement,  ^ = 0 . 


The  residual  variability  is  gotten  in  several  steps.  First  the 
variability  residual  on  3 , y and  6 is 


3. 
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ijk 
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Secondly,  an  estimate  of  ft  is  made  by  finding  from  Equ.  (1)  or 
(2)  the  mean  of  the  values 

yijk  yijk  ' ~ yk 

A A A 

yijk«,  = yijkJ,  - 6j  “ yk  “ SZ  ‘ 

Thirdly,  estimates  of  61.  are  made  by  finding  the  mean  of  the 
values  1 

yijk = yijk 

y"ijka  = yijM  “ >>  • 


The  residual  variability  as  from  equation  (3)  is  then  further 
and  finally  reduced  by 


y e y 
ijkJt 


**ia  T"  Z Qi  • 
ljkJt  . l 


E y 

jk  Z 


ijk£ 


Residua]  variability  on  the  effects  of  y , rows  and  columns 
only  (SANS  DELTA  § SANS  GAMMA)  is  gotten  by  the  formula  familiar 
in  analysis  of  variance. 
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The  test  of  significance  for  treatments  without  allowance  for 
carry-over  is  based  on  residual  variability  SANS  DELTA  less 
residual  variability  SANS  DELTA  $ SANS  GAMMA.  The  test  with 
allowance  for  carry-over  is  from  residual  variability  on  FULL 
MArRIX  less  that  on  SANS  GAMMA  The  test  for  carry-over  is 
from  residual  variability  on  FULL  MATRIX  L'.ess  that  on  SANS 
DELTA. 

It  need  only  be  added  that  there  is  incorporated  a test  on 
whether  the  situation  is  underdetermined.  The  program  counts 
the  number  of  different  row  patterns,  multiples  this  number 
by  the  number  of  columns,  and  checks  whether  the  result  exceeds 
the  number  of  independent  parameters  to  be  estimated.  In  the 
case  of  underdetermination,  it  refuses  to  analyze.  A second 
type  of  refusal  arises  if  the  simultaneous  equations  prove 
insoluble,  which  may  arise  if  the  design  is  redundant.  Finally, 
if  there  is  no  residual  freedom,  the  program  will  estimate  the 
parameters  but  declare  F = 0. 
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CALLING  NAME 
INSTALLATION  NAME 


AUTHOR ( S ) AND 
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LANGUAGE 

COMPUTER 

PROGRAM  AVAILABILITY 

CONTACT 


FUNCTIONAL  ABSTRACT 

MANOVA  performs  univariate  and  multivariate  analyses  of  variance, 
of  covariance,  and  of  regression.  It  is  quite  general  and,  ini- 
tially at  least,  runs  should  be  coordinated  with  the  Office  of 
Computation  Sciences  through  the  contact  person  until  the  user 
becomes  familiar  with  the  preparation  of  parameter  cards  involved. 
It  will  perform  univariate  and  multivariate  analyses  of  variance 
with  complete  factorial  designs  or  incomplete  designs,  and  with 
or  without  covariates,  discriminant  analyses  and  canonical  corre- 
lations. An  exact  solution  in  either  the  orthogonal  or  nonor- 
thogonal  case  is  provided,  and  options  include  single-  or  multi- 
ple -degree -of -freedom  contrasts  in  the  main  effect  or  interactions, 
transformation  of  variable^,  and  orthogonal  polynomial  contrasts 
with  equally-  or  unequally-spaced  points.  Reanalyses  may  be  done 
with  different  criteria,  covariates,  contrasts  and  models. 

Limitations  include  a total  of  40  variables,  no  more  than  100 
i onvacant  cells,  and  up  to  eight  factors  with  a maximum  of  20 
levels  in  each.  There  is  no  limitation  on  the  number  of  sub- 
j ects . 


Mul tivariate- Analysis  of  Variance 
MANOVA 

Office  of  Data  Analysis  Research 
Educational  Testing  Service  (ETS) 

Ellirt  M.  Cramer,  ETS 
Amended  by:  Charles  C.  Hall,  ETS 

FORTRAN  II 

IBM  360/65 

Decks  and  listings  presently  available 

Mr.  Ernest  Anastasio,  Off.  of  Data  Anal. 
Research,  Educational  Testing  Service, 
Rosedale  Road,  Princeton,  N.J.  08540 
Tel.:  (609)  921-9000  ext.  2552 
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REFERENCES 

Bock,  R.D.*  "Programming  Univariate  and  Multivariate  Analysis  of 
Variance,"  Technome tries , 5,  95—117  (1963). 

Clyde,  D.J.,  Cramer,  E.M.,  6 Sherin,  R.,  Revised  Manova  Program 
(The  University  of  Miami  Biometric  Laboratory,  Coral  Gables, 
Florida,  1967). 

Graybill,  F.A.,  An  Introduction  to  Linear  Statistical  Models 
(McGraw-Hill  Book  Co.,  Inc.,  New  York,  1961)  223—253. 

Morrison,  D.F.,  Multivariate  Statistical  Methods  (McGra.w— Hill 
Book  Co.,  Inc.,  New  York,  1967)  159—206. 

Rao,  C.R.,  Advanced  Statistical  Methods  in  Biometric  Research 
(John  Wiley  § Sons,  Inc.,  New  York,  1952)  236—272. 

Roy,  S.N.,  Some  Aspects  of  Multivariate  Analysis  (John  Wiley  § 
Sons,  Inc.,  New  York,  1957)  76—86. 
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DESCRIPTIVE  TITLE  Factor  Analysis  by  Direct  "Oblimin" 

Method 


CALLING  NAME  OBLIMIN 


Educational  Test  ng  Service  (ETS) 
Office  of  Data  Analysis  Research 


INSTALLATION  NAME 

AUTHOR ( S ) AND 
AFFILIATION(S) 

LANGUAGE 

COMPUTER 


Procedure  due  to: 
Program  due  to: 

Adaptation  due  to: 
FORTRAN  IV 
IBM  360/65 


R.  Jennrich,  UCLA 

R.  Jennrich  and 
H.  Harman,  ETS 

J.  Barone,  ETS 


PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 


CONTACT  Mr.  Ernest  Anastasio,  Office  of  Data 
Anal.  Research,  Educational  Testing 
Service,  Rosedale  Road,  Princeton,  N.J. 
08540 

Tel.:  (609)  921-9000  ext.  2552 

FUNCTIONAL  ABSTRACT 


Factor  analysis  provides  that  the  final  solution  be  in  terms  of 
either  uncorrelated  factors  or  correlated  factors.  Beginning 
in  the  mid-1940's,  following  the  leadership  of  Thurs tone,  there 
was  a trend  toward  the  acceptance  of  oblique  factors.  This 
trend  has  continued  to  the  present  day  but,  unfortunately, 
efficient  objective  means  for  getting  oblique  "simple  structure" 
solutions  have  not  generally  been  available  even  with  modern 
computers.  In  1958,  John  B.  Carroll  introduced  a whole  class 
of  methods  for  oblique  transformation  to  simple  structure. 

These  have  come  to  be  known  by  the  term  "oblimin"  (Ref.  1,  pp. 
324—326),  since  they  involve  oblique  factors  and  the  minimiza- 
tion of  a function.  The  oblimin  criterion,  which  is  to  be 
minimized,  is  given  in  normalized  form  by, 


1. 


ro 

b = t, 
p<q=l 
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"jSj  (1p/hjKVjq/hj} 
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l v?  /h?  z v?  /h? 
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The  v ’ s <n  these  expressions  are  the  elements  of  the  reference - 
factor  structure  matrix,  i.e.,  the  correlations  between  the 
original  variables  and  the  reference  factors.  Actually,  what  is 
desired  is  to  have  the  primary  factor  pattern  exhibit  the  princi- 
ples of  simple  structure,  i.e.,  large  values  and  near- zero  values. 

In  the  Thurstone  school  the  ’’reference  structure  V"  is  sought 
that  exhibits  the  simple  structure  principles,  and  then  the 
primary  factor  pattern  is  obtained  by  multiplying  the  matrix  V 
by  a diagonal  matrix. 


The  foregoing  indirect,  and  somewhat  awkward,  procedure  has 
recently  been  replaced  by  a direct  approach  (Ref.  2).  Instead 
of  working  with  the  reference  factors  that  are  biorthogonal  to 
the  primary  factors,  Jenn~*ich  and  Sampson  set  up  a criterion 
for  the  direct  determination  of  the  primary  factors  that  exhibit 
the  simple  structure  principles.  That  criterion  may  be  put  in 
the  form, 


m 


2. 


F (A)  = £ 

p<q=l 


n 
£ 

ll=  1 


a?  a? 
IP  n 


6 


n n 

_ £ a?  £ a? 

n j=l  JP  j=l 


where  A is  the  matrix  of  primary  factor  coefficients.  Of  course, 
the  loadings  may  be  normalized  by  rows  just  as  in  equation  1. 

An  important  difference  is  that  the  y in  the  indirect  method 
ranges  between  zero  and  one,  while  the  <$  in  equation  2 should 
be  zero  or  negative. 


The  object  of  OBLIMIN  is  to  minimize  equation  2.  The  criterion 
employed  is, 


F 


i— 1 


£ > 


where  i is  the  iteration  number.  Thje  output  is  an  oblique  factor 
solution  satisfying  the  principles  of  simple  structure,  more  or 
less.  When  6 is  equal  to  zero,  the  factors  are  most  oblique. 

For  negative  values  of  6,  the  factors  become  less  oblique  as  6 
gets  smaller.  The  solution  consists  of  the  factor  pattern,  the 
correlations  among  the  factors,  and  the  factor  structure.  At 
the  present  time,  the  program  is  limited  to  n * 100  variables 
and  m - 15  factors . 


REFERENCES 

Harman,  H.H.,  Modern  Factor  Analysis , Second  edition,  revised, 
(University  of  Chicago  Press „ Chicago,  111.,  1967) 

Jennrich,  R.I.,  § Sampson,  P.F.  , "Rotation  for  Simple  Loadings," 
Fsychomebrika , 1066,  31,  315—323. 
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DESCRIPTIVE  TITLE 

CALLING  NAME 
INSTALLATION  NAME 

AUTHOR (S ) AND 
AFFILIATION(S) 

LANGUAGE 
COMPUTER 
PROGRAM  AVAILABILITY 


Unrestricted  Maximum  Likelihood  Factor 
Analysis 

UMLFA 

Office  of  Data  Analysis  Research 
Educational  Testing  Service 


K.  G.  Joreskog 
Educational  Testing  Service 

G . Gruvaeus 

Educational  Testing  Service 

FORTRAN  IV 

IBM  System  360/65 

Decks  and  listings  presently  available 


CONTACT  Mr.  Ernest  Anastasio,  Office  of  Data 
Anal.  Research,  Educational  Testing 
Service,  Rosedale  Road,  Princeton, 

New  Jersey  08540 

Tel.:  (609)  921-9000  ext.  2552 

FUNCTIONAL  ABSTRACT 

UMLFA  performs  a factor  analysis  of  a given  correlation  matrix. 
"The  factor  loadings  and  the  unique  variances  are  estimated  by 
Lawley's  method  of  maximum  likelihood.  The  computational  proce- 
dure...makes  use  of  the  method  of  Fletcher  and  Powell  for  numer- 
ical minimization  of  a function.  Any  number  of  factors  can  be 
extracted,  and  each  factor  is  rotated,  using  Kaiser1 s varimax 
method.  The  goodness  of  fit  of  the  maximum  likelihood  solution 
is  tested  by  Lawley’s  chi-square  test  based  on  the  likelihood 
ratio  technique."1 

The  program  is  able  to  handle  up  to  75  variables  and  30  factors. 
However,  the  input  correlation  matrix  must  be  positive  definite. 


REFERENCES 

1.  Joreskog,  K.G.,  "A  Computer  Program  for  Unrestricted  Maximum 
Likelihood  Factor  Analysis,"  Educ.  Testing  Service  Res.  Mem. 
RM-66-20  (1966). 
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CALLING  NAME 
INSTALLATION  NAME 

AUTHOR ( S ) AND 
AFFI L I AT  I ON ( S ) 

LANGUAGE 
COMPUTER 
PROGRAM  AVAILABILITY 

CONTACT 


FUNCTIONAL  ABSTRACT 


Rao  Constellation  and  distance  Analysis 
DISCRIM2 

Michigan  State  University 

Computer  Institute  for  Social  Science 

Research 

Stuart  Thomas 

Computer  T ustitute  for  Social  Science 
Research 

Michigan  State  University 

FORTRAN 

CDC  3600 

Decks  and  listings  presently  available 

Dr.  Anders  Johanson,  Programming  Supervisor, 
Applications  Programming,  Computer 
Laboratory,  Computer  Center,  Michigan 
State  University,  East  Lansing,  Mich. 

48823 

Tel. : (517)  355-4684 


This  program  implements  the  method  titled  "Constellation  and 
Distance  Analysis"  when  first  published  by  C.R.  Rao1  and  later 
called  "Multiple  Discriminant  Analysis"  when  presented  indepen- 
dently by  Bryan2  and  by  Lubin.  The  method  operates  on  a set 
of  variates  measured  on  individuals  in  several  groups.  It 
determines  linear  combinations  of  the  variates , called  discriminant 
functions,  which  maximize  the  ratio  of  between-group  variability 
to  pooled,  within-group  variability,  producing  the  output  listed 
below.  The  user  can  have  the  program  handle  data  input  or  write 
his  own  subroutine  to  read  data  and  perform  preliminary  data 
manipulations . 


Output 

1 . Job  Description 
User  comments 

Number  of  groups  and  variables 
Options  selected 
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2 . Group  Summary  Statistics 
Identification 

Number  observations  specified  on  group  card 
Mode  of  data  input  and  input  unit 

Format  statement  (if  data  read  by  program  rather  than  user) 
First  observation  in  the  group  (raw  and  transformed) 

Variable  means  and  variances 
Variable  intercorrelation  matrix  (optional) 

3.  Overall  Data  Summary 

Overall  means 
Overall  variances 
Overall  correlation  matrix 

4 . Discriminant  Function  Information 
Discriminant  criterion 

Perce  it  trace  accounted  for  by  criterion 
Rao’s  chi-square  and  degrees  of  freedom  for  the  function 
Function  weights  for  raw  data 
Function  weights  for  data  adjusted  to  unit  variances  (optional) 
Mean  discriminant  score  for  each  group 

5 . Overall  Discriminant  Statistics 

Group  centroids  in  discriminant  space  (optional) 

Intercentroid  distance  matrix  (optional) 

Back  solution  of  discriminant  equation  (optional) 

6 . Discriminant  Scores  (optional) 

Capaci ty 

Number  of  variables  must  not  exceed  30 
Number  of  groups  must  not  exceed  50 

Number  of  observations  in  any  given  group  must  not  exceed  9,999 
Number  of  scores  (if  requested)  must  not  exceed  10  per  respondent 

REFERENCES 

1.  Rao,  C.R. , Advanced  Statistical  Methods  in  Brometrio  Research, 
(John  Wiley  § Sons,  Inc.,  New  York,  1952)  Ch.  9. 

2.  Bryan,  J.G.,  "The  Generalized  Discriminant  Function:  Mathe- 

matical Foundation  and  Computational  Routine,"  Harvard 
Educational  Review,  21,  2,  (1951),  90—95. 
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Dt5  CRIPTI Vt  TITLE 
CALLING  NAME 
INSTALLATION  NAME 


AUTHOR ( S ) AND 
AFFILIATION ( S ) 


LANGUAGE 
COMPUTER 
PROGRAM  AVAILABILITY 

CONTACT 


FUNCTIONAL  ABSTRACT 

The  latest  version  of  the  multidimensional  scaling  program 
written  by  J.B.  Kruskal  of  Bell  Telephone  Labs  is  available. 

In  addition  to  the  improvements  made  from  earlier  versions, 
a much  faster  sort  has  been  incorporated  into  the  program  and 
a multi-calculation  facility  using  random  starting  configura- 
tions within  one  machine  run,  has  been  made  available.  This 
feature,  in  addition  to  being  more  efficient  than  the  old 
technique  of  punching  cards  for  subsequent  runs , increases 
the  chances  of  converging  to  a global  minimum  within  one  machine 
run  with  the  corresponding  savings  in  time  and  cost. 

A modification  to  the  output  was  made  so  that  normally  only  the 
best  of  many  possible  configurations  is  printed.  However,  each 
final  configuration  and  even  the  individual  iterations  may  be 
printed  (as  was  done  in  Kruskal’ s version)  if  desired. 

The  pregram  will  handle  60  subjects  scaled  i \ up  to  ten  dimen- 
sions. Calculations  can  be  repeated  up  to  99  times  on  as  many 
as  1800  data  values. 
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Nonmetric  Multidimensional  Scaling 
KRUSKAL 

Office  of  Data  Analysis  Research 
Educational  Testing  Service  (ETS) 

Program  due  to:  J.B.  Kruskal 

R.F.  Long 
Bell  Telephone 
Laboratories 

Modification  due  to:  D.  Kirk 

Educational  Testing 
Service 

FORTRAN 
IBM  360/65 

Decks  and  listings  presently  available 

Mr.  Ernest  Anastasio,  Office  of  Data 
Analysis  Research,  Educational  Testing 
Service,  Rosedale  Road,  Princeton, 

N.J.  08540 

Tel.:  (609)  921-9000  ext.  2552 
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REFERENCES 

Kruskal,  J.B.,  "Multidimensional  Scaling  by  Optimizing  Goodness 
of  Fit  to  a Nonmetnc  Hypothesis,"  Psycnometr ika , 29, 
pp.  1-27,  (1964). 

Kruskal,  J.B.,  "Nonmetric  Multidimensional  Scaling:  A Numerical 

Method,"  Psychometrika , 29,  pp . 115—129,  (1964). 
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DESCRIPTIVE  TITLE 
CALLING  NAME 
INSTALLATION  NAME 


AUTHOR(S)  AND 
AFFILIATION(S) 


LANGUAGE 
COMPUTER 
PROGRAM  AVAILABILITY 

CONTACT 


FUNCTIONAL  ABSTRACT 


Multidimensional  Scaiogram  Analysis 
MSA- 1 

Office  of  Data  Analysis  Research 
Educational  Testing  Service 


Procedure  due  to: 

Program  due  to: 
Adaptation  due  to: 

Advisor  on  use: 

MAP 


L.  Guttman 
J Lingoes 

University  of  Michigan 
J.  Lingoes 

University  of  Michigan 
D.  Kirk 

Educational  Testing 
Service 

H.  Harman 

Educational  Testing 
Service 


IBM  360/65 

Decks  and  listings  presently  available 

Mr.  Ernest  Anastasio,  Off.  of 
Data  Anal.  Research,  Educational  Test- 
ing Service,  Rosedale  Road,  Princeton, 
N.J.  08540 

Tel.:  (609)  921-9000  ext.  2552 


MSA- I is  a program  to  map  types  (individuals  having  the  same 
profile  over  a set  of  variables  or  items)  onto  an  Euclideai. 
space  with  minimum  dimensionality.  No  assumptions  are  required 
about  the  underlying  distributions,  the  scaling  properties  of 
the  items,  or  their  ordering.  The  only  requirement  is  that  the 
categories  of  each  item  be  mutually  exclusive  and  exhaustive. 
Types  are  represented  as  points  in  space,  each  item  is  a parti- 
tion of  the  space,  and  each  category  is  a region.  All  types 
who  fall  in  a given  category  of  a particular  item  are  constrained 
to  be  closer  to  >oundary  markers  of  the  same  category  than  to 
delimiters  of  ot mer  categories  of  the  sane  item.  The  program 
we  have  is  a modification  of  the  MSA- I package  as  distributed 
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by  Dr.  Lingoes.  An  option  or  modification  provides  additional 
plots  f oi  each  category  with  the  number  inserted  in  the  plots 
corresponding  to  the  response  to  the  item  rather  than  the  ID 
number  as  in  the  distributed  version. 

References  and  some  copies  of  the  substantial  literature  related 
to  this  problem  are  available  through  the  contact  person. 

REFERENCE 

Lingoes,  J.C.,  "Multiple  Scalogram  Analysis — A Set- theoretic 
Model  for  Analyzing  Dichotomous  Items,”  J.  of  Ed.  § 

Psych.  Meas.,  23,  pp.  501-524,  (1963). 
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DESCRIPTIVE  TITLE 
CALLING  NAME 


Simulation  Package  for  University  Research 
and  Training 

SPURT 


INSTALLATION  NAME 


AUTHOR(S)  Al.D 
AFFILIATION(S) 


LANGUAGE 


Vogelback  Computing  Center 
Northwestern  University 

Gustave  J.  Rath 

Department  of  Industrial  Engineering  and 
Management  Sciences 

Martin  Goldberg 
Leonard  Weiner 

Northwestern  University 
CDC  FORTRAN  IV 


COMPUTER  CDC  6400 

PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 

CONTACT  Lorraine  Borman,  EIN  Technical  Represent- 
ative, Vogelback  Computing  Center,  North- 

western University,  2129  Sheridan  Road, 
Evanston,  111.  60201 
Tel. : (312)  492-3682 

FUNCTIONAL  ABSTRACT 

SPURT  is  a comprehensive  package  of  USASI  Standard  FORTRAN  rou- 
tines that  are  designed  for  use  in  simulation  modelling.  These 
useful  routines,  ranging  from  simple  to  complex,  enable  the  aver- 
age FORTRAN  programmer  to  employ  simulation  techniques  without 
having  to  learn  the  semantic  and  syntactic  rules  of  a new  pro- 
gramming language. 

The  SPURT  package  is  made  up  of  six  main  parts. 

I.  CLOCK  Generation — SPURT1 

II.  Stochastic  Generators — SPURT2 

III.  Statistical  Computations — SPURT 3 

IV.  Analog  Simulators — SPUBT4 

V.  List-Processing  and  Queue  -Manipulation— SPURTS 

VI.  Matrix  and  Graphical  Output— SPVRT6 
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The  following  if  a li  ting  and  brief  discussion  of  the  various  sub- 
routines contained  in  each  of  the  six  SPURT  parts. 


CLOCK  Generation — SPURT!  : to  implement  discrete- time  Simulation 

models;  to  cause  events  to  occur  in  the  proper  time  sequence 


The  CLOCK  subroutine  consists  basically  of  two  lists: 

Master  Time  List — contains  events  scheduled  to  happen  in  the 
future 

Master  Time  Queue — contains  events  that  could  n^t  take  place 
at  the  time  when  they  were  scheduxed  to  and,  therefore,  have 
been  rescheduled;  i.e.,  they  have  been  blocked  and  are  wait- 
ing in  a queue. 

Events  can  be  stored  on  either  list. 


CLOCK  recognizes  two  basic  kinds  of  events: 

Exogenous — those  that  are  external  to  the  user’s  routine; 
these  are  read  from  Data  Cards  by  the  CLOCK 

Endogenous — those  that  are  internal  to  the  user’s  routine; 
these  are  generated  dynamically  and  then  are  maintained  by 
the  CLOCK  * 


Stochastic  Generators — SPURT2:  to  generate  samples  from  various 

probability  distributions  and  to  calculate  sample  values 


Subroutine  Usage 

STOGN1  Permits  sampling  from  a discrete  empirical  probabil- 

ity distribution  defined  by  the  user 


STOGN2 

UNIFRM 


Enables  the  user  to  approximate  a continuous  distri- 
bution by  means  of  a piecewise  linear  distribution 

Permits  the  user  to  sample  real  values  from  a uniform 
distribution  in  a defined  interval 


RAND IN 
NORMAL 
NEGEXP 


Provides  a uniform  distribution  of  integers  in  a de- 
fined interval 

Allows  the  user  to  obtain  a random  sample  from  a nrr- 
mal  distribution  with  given  mean  and  standard  deviation 

Permits  the  user  to  obtain  a random  sample  from  the 
negative  exponential  distribution 


POISSN 


Provides  the  user  with  a random  sample  from  the  Poisson 
distribution 

continued 


2 


2/70 


000  0071 


000  007 


ERIC 


HDUCOM 


bDUCATIOWAL  livTORMATiON  NETWOHK 

000  0071 


ERLANG 

DISCRT 


Provides  a random  sample  from  the  Erlang  distribution 


Permits  sampling  from  a step  functxor  describing  a 
discrete  cumulative  distribution  of  integer  values 


LINEAR 


DRAW 

RANPER 


Provides  the  user  with  a random  sample  from  a cumula- 
tive distribution  that  ^s  obtained  by  linear  interpo- 
lation in  a nonequidistant  table  of  real  values 

Provides  a boolean  value  of  TRUE  or  FALSE 


Generates  a uniformly  distributed,  random  permutation 
of  the  integers  1,  2,  •••,  M 


Statistical  Computations — SPURT3:  to  calculate  statistical  param- 

eters and  histograms  of  data  arrays 


Subroutine 


Usage 


STIX1 

STIX2 

STIX3 


Three  interrelated  subroutines  to  accumulate  and  print 
out  a frequency  table  and  to  produce  a CalComp  plot  of 
a normalized  histogram  of  the  table 


STIX4 

STIX5 

STIX6 

STIX7 


Evaluates  the  mean,  standard  deviation,  maximum  value, 
and  minimum  value  of  an  array  of  real  numbers 


Evaluates  the  correlation  coefficient  between  two 
arrays  of  real  numbers 


Ranks  an  array  of  real  numbers  and  produces  the  me- 
dian and  range  of  the  data  within  the  array 

Produces  a statistical  description  of  the  data  found 
in  an  array,  including  the  sample  size,  mean,  stand- 
ard deviation,  standard  error,  minimum  and  maximum 
values,  range,  and  a printed  histogram  plot 


Analog  Simulators — SPURT4:  to  enable  the  simulation  of  analog 

computer  problems  on  a digital  computer 


Subroutine 


ANALOG 

SECND 


Usage 

These  two  subroutines  make  it  possible  to  obtain 
output  similar  to  a hybrid  computer 
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Li  s t-Proc^ssi  tig  and  Queue-Mani  pulati  on—SPURT’" : lists  are  mXn  ar- 

rays; entries  in  lists  are  mXl  arrays, 


Subroutine 

ADFIFO 

ADLIFO 

REMOVE 

PURGE 

DISPL 


Usage 

Adds  an  entry  at  the  bottom  of  the  list;  it  can  be 
removec.  only  after  all  the  elements  presently  on  the 
list  are  gone  (builds  first-in  last-out  list) 

Adds  an  entry  at  the  top  of  the  list;  it  will  be 
removed  before  any  other  entry  presently  on  the  list 
(builds  last-in  first-out  list) 

Removes  the  top  (or  first)  entry  from  a list 

Destroys  the  contents  of  a list 

Prints  the  contents  of  a list 


Additional  subroutines  in  SPURT5  provide  the  capability  to  rank 
lists  and  to  delete  or  to  insert  entries  into  lists. 


Matrix  and  Graphical  Output — SPURT6:  output  is  facilitated  through 

printing  and  graphical  output 

Ueage 

Prints  out  a square  matrix  with  column  and  row  head- 
ings 

Prints  out  a nonsquare  matrix  with  column  and  row 
headings 

Produces  two-dimensional  graphs  of  plots,  using  a 
CalComp  plotter 

REFERENCES 

1.  Rath,  G.  J. , "Description  of  the  Simulation  Package  for  Univer- 
sitv  Research  and  Teaching,"  Northwestern  Univ.  Vogelback  Comput- 
ing Ctr . , SPURT,  Rev.  E (1968;  unpublished). 


Subrouti 

OUT 

NSOUT 

GRAPH 


\ 


M 


4 


2/70 


3 


469 


000  0071 


000  0073 


EDUCOM 


EDUCATIONAL  INFORMATION  NETWORK 


f •* 


000  0073 


DESCRIPTIVE  TITLE  Equipercent ile  Equating  Program 


CALLING  NAME  SCORMACH 


INSTALLATION  NAME 


AUTHOR(S)  AND 
AFFILIATION(S) 


LANGUAGE 


Wharton  Computational  Services 
University  of  Pennsylvania 

Daniel  Ashler,  Director 
Wharton  Computational  Services 
University  of  Pennsylvania 

FORTRAN  IV 


COMPUTER  IBM  System  360/75 

PROGRAM  AVAILABILITY  Proprietary;  usage  permitted  but  program 

deck  or  listing  not  available 

CONTACT  Daniel  Ashler,  Wharton  Computational 

Services,  University  of  Pennsylvania, 
Philadelphia,  Pa.  19104 
Tel:  (215)  594-6422 

FUNCTIONAL  ABSTRACT 

SCORMACH  uses  the  equiperc.entile  equating  method  to  obtain  "com- 
parable" scores  (having  identical  means,  standard  deviations, 
and  distributions)  for  several  forms  of  a given  test  or  for 
different  tests.  A given  score  on  one  test  is  considered  com- 
parable to  a given  score  on  anothei  if,  in  the  two  (not  neces- 
sarily distinct)  groups  of  examinees,  the  same  proportions 
attain  less  than  the  respective  given  scores — i.e.,  if  a score 
on  one  test  has  the  same  percentile  rank  as  its  comparable 
score  on  the  other  test. 

The  principal  output  is  a table  for  each  pair  of  tests  by  which, 
given  a regressed  equipercentile  score  on  either  test,  one  can 
determine  the  corresponding  regressed  equipercentile  score  on 
the  other.  If  desired,  the  same  information  may  also  be  had  in 
the  form  of  a graph  produced  on  a CalComp  plotter.  Other  tables 
and  graphs  allow  comparisons  of  raw  scores  with  raw  screes , raw 
scores  with  regressed  scores,  etc. 

The  scores  that  are  of  interest  here  are  the  examinees'  "true 
scores"  on  each  respective  test.  Although  true  scores  cannot 
be  observed  directly,  the  characteristics  of  the  distribution 

continued 


8/71 


1 

466 


000  0073 


000  007 


EDUCATIONAL  INHOHMA  HON  NETWORK 


EDUGOM 


000  0073 


of  true  score?  for  a given  test  can  be  estimated.  This  estima- 
tion, resulting  in  "regressed"  scores,  is  made  by  modifying  the 
value  of  each  observed  score  in  accordance  with  the  reliability 
coefficient  of  the  test.1  One  technique  for  equating  scores  is 
to  plot  points  that  correspond  to  pairs  of  comparable  regressed 
scores  on  rectangular  coordinates.  A smooth  curve  is  drawn 
through  the  points;  pairs  of  equated  scores  are  read  from  this 
curve.  In  addition  to  equating  scores , the  program  predicts 
scores  on  one  test  from  raw  scores  on  the  other.  The  predicted 
score  is  the  regressed  score  that  has  the  same  percentile  rank 
as  the  predictor  raw  score  on  the  other  test. 

The  program  accepts  a set  of  r? '*  scores  and  a coefficient  of  re- 
liability for  each  of  two  or  more  tests.  (There  is  no  limit  to 
the  number  of  tests  to  be  equated  in  a single  run.)  The  scores 
of  the  first  test  ( anchor  test)  entered  as  input  are  equated 
with  the  scores  of  each  subsequent  test,  one  test  at  a time,  by 
the  equipercentile  method  described  above. 

The  comparability  of  the  scores  of  different  forms  (or  tests)  is 
specific  to  the  type  of  groups  used  in  obtaining  them.  A group 
that  is  both  representative  (of  the  population  of  examinees  for 
whom  the  tests  are  intended)  and  large  (at  least  500  examinees) 
should  be  used.  Preferably,  the  same  examinees  should  take  all 
tests  to  be  equated  (Ref.  1,  p.  758).  Although  the  value  of  the 
results  is  enhanced  when  all  tests  are  taken  by  the  same  examinees 
and  by  an  equal  number  of  examinees,  the  program  does  not  require 
that  these  conditions  be  met. 


REFERENCES 

1. 


"Units,  Scores,  and  Norms, " in 


Flanagan,  J.C. , 

Measurement , E.F.  Lindquist,  Ed.  (American  Council 
Education,  Washington  D.C.,  1951),  pp.  752—760. 
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DESCRIPTIVE  TITLE  Multiple  Scalogram  Analysis 


CALLING  NAME  MSA 


INSTALLATION  NAME  Office  of  Computational  Sciences 

Educational  Testing  Service 


AUTHOR ( S ) AND 
AFFILIATION(S) 


Procedure  due  to: 


Program  due  to: 


Adaptation  due  to: 


Advisor  on  use: 


L.  Guttman 
J.  Lingoes 

University  of  Michigan 
J.  Lingoes 

University  of  Michigan 
D.  Kirk 

Educational  Testing 
Service 

H . Harman 

Educational  Testing 
Service 


LANGUAGE  MAP 


COMPUTER  IBM  360/65 

PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 

CONTACT  Mr.  Ernest  Anastasio,  Office  of  Data 

Analysis  Research,  Educational  Testing 
Service,  Rosedale  Road,  Princeton, 

N.J.  08540 

Tel.:  (609)  921-0000  ext.  2552 

FUNCTIONAL  ABSTRACT 

This  program  performs  a multiple  scalogram  analysis  using  the 
method  of  James  Lingoes1.  Do  not  confuse  this  with  Guttman- 
Lingoes  Multidimensional  scalogram  analysis  which  is  available 
under  the  name  of  MSA-I  (EIN  Abstract  000  0070)  . 


REFERENCES 

1.  Lingoes , J.C. , "A  Set-Theoretic  Model  for  Analyzing  Dichoto- 
mous Items,"  J.  of  Ed,  Psych.  Meas . , 23,  pp . 501—524,  (1963). 
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DESCRIPTIVE  TITLE 
CALLING  NAME 


Noniuutric  Multidimensional  Scaling 
Subroutine  KRUSCAL 


INSTALLATION  NAME 


AUTHOR ( S ) AND 
AFFILIATION (S ) 


LANGUAGE 


Michigan  State  University 
Computer  Laboratory 

Alan  M.  Lesgold 

Computer  Institute  for  Social  Science 
Research 

Michigan  State  University 
FORTRAN  or  COMPASS 


COMPUTER  CDC  3600 

PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 

CONTACT  Dr.  Anders  Johanson,  Programming  Supervisor 

Applications  Programming,  Computer 
Laboratory,  Computer  Center,  Michigan 
State  University,  East  Lansing,  Mich. 

48823 

Tel.:  (517)  355-4684 

FUNCTIONAL  ABSTRACT 

KRUSCAL  is  an  implementation  of  J.B.  Kruskal’s  recently  published1 
numerical  method  for  multidimensional  scaling  by  optimizing 
goodness  of  fit  to  a nonmetric  hypothesis2.  Given  a matrix  of 
similarities  or  dissimilarities  between  n variables,  the  routine 
outputs  a configuration  of  n points  in  a specified  number  of 
dimensions  such  that  the  distance  between  any  two  points  is  a 
monotone  function  of  the  dissimilarity  of  the  two  variables  cor- 
responding to  those  two  point? . 

General  Description  of  Input 

KRUSCAL  will  accept  as  input  any  matrix  or  halfmatrix  (below 
major  diagonal)  with  or  without  the  major  diagonal,  of  similari- 
ties or  dissimilarities,  including,  among  others,  correlation 
coefficients,  confusion  probabilities,  interaction  rates  among 
groups,  etc.  This  matrix  need  not  be  symmetric,  and  the  program 
allows  for  missing  data;  interpoint  distances  corresponding  to 
missing  data  values  do  not  contribute  to  the  stress. 
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General  Description  of  Output 

The  output  consists  of  three  sections  for  the  two-dimensional 
case  and  two  sections  for  other  dimensionalities.  In  every 
case,  a history  of  computation  is  printed,  showing  for  each 
iteration1  the  following  information. 


Normalized  stress  achieved  2 
The  rate  of  stress  improvement 

SRATAV  = Weighted  average  of  SRAT 


STRESS 

SRAT 


STRESSi 
STRESS il 


= SRAT.  X SRATAV.  , & 

l l-i 

CAGRGL  = Cosine  of  angle  between  gradient  and  previous  gradient1 
COSAV  = Weighted  average  of  CAGRGL 

= (] /3) CAGRGL i + (2/3)COSAVi_1 

ACSAV  = Weighted  average  of  the  magnitude  of  CAGRGL,  compute'! 
in  the  same  manner  as  COSAV 

SFGR  = Scale  factor  of  gradient,  [same  as  Kruskal ’s  mag(g)]1 
STEP  = Step  size1 


Also,  in  every  case,  the  final  number  of  dimensions  is  printed. 
There  is  an  option  for  printing  the  interpoint  distances  in 
each,  final  configuration,  and  an  option  for  punching  the  final 
configuration  onto  cards  (see  description  of  option  cards) . 


In  the  two-dimensional  case,  the  final  configuration  is  also 
plotted  (on  the  line  printer,  not  on  the  plotter). 


o 

O 

O 


REFERENCES 

1.  Kruskal , J.,  MNonmetric  Multidimensional  Scaling:  A Numerical 

Method”,  Psychometrika,  29,  pp.  115—129,  (June,  1964). 

2.  Kruskal,  J. , "Multidimensional  Scaling  by  Optimizing  Goodness 
of  Fit  to  a Nonmetric  Hypothesis,”  Psychometrika,  29, 

pp.  1—28,  (March,  1964). 
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DESCRIPTIVE  TITLE  Algorithms  for  Analysis  of  Variance  and 

Covariance  of  Incomplete  Block  and 
Lattice  Designs 

CALLING  NAME  GAVIAL 


INSTALLATION  NAME 

AUTHOR(S)  AND 
AFFILIATIONS ) 


LANGUAGE 


Iowa  State  University  Computation  Center 

K.E.  Merritt 
Statistical  Laboratory 
Iowa  State  University 

FORTRAN  IV 


COMPUTER  IBM  360/65 


PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 

CONTACT  Dr.  William  J.  Kennedy,  Head, 

Statistical  Numerical  Analysis  and  Data 
Processing  Section,  Statistical  Labora- 
tory, Icwa  State  University,  Ames,  Iowa 
50010 

Tel.:  (515)  294-2260 

FUNCTIONAL  ABSTRACT 

GAVIAL  calculates  analysis  of  variance  and  covariance  for  a wide 
variety  of  statistical  problems  occurring  in  the  class  of  incom- 
plete block  designs.  These  include  the  classes  of  lattice 
design. 

An  algorithm,  first  proposed  by  Shah1,  is  utilized  to  solve  in- 
directly the^et  of  reduced  normal  equations  of  treatment  effects 
denoted  by  At  * Q,  where  the  matrix  A is  (v  X v)  of  rank  v— 1, 
and  v £ 200  is  the  number  of  treatments  in  the  design.  Special 
properties  of  partially  balanced  incomplete  block  designs  are 
exploited  to  obtain  least  squares  estimates  of  treatment  effects 
by  solving  a smaller  set  of  equations  denoted  by  I)Z  * L,  where 
D is  (m  X m) , and  m is  the  number  of  distinct  associate  classes 
in  the  design.  This  method  generally  results  in  greater  accuracy 
of  estimation  and  increases  the  capability  for  solving  larger 
problems. 


GAVIAL  utilizes  a scan  subroutine  that  simplifies,  and  for  the 
most  part  minimizes,  the  effort  required  to  specify  problems 
to  be  analyzed.  No  particular  statistical  knowledge  is  required 
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to  use  GAVIAL.  Generally,  a user  only  needs  to  know  how  many 
treatments  or  entries,  plots,  blocks,  etc.  are  present  in  his 
experimental  design. 

REFERENCES 

1.  Shah,  B.V.,  "A  Generalization  of  Partially  Balanced  Incom- 
plete Block  Designs,"  Annals  of  Math.  Stat.,  30,  pp.  1041— 
1050,  (1959). 
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DESCRIPTIVE  TITLE  An  Algorithm  for  the  Optimization  of  a 

Quadratic  Form  Subject  to  Linear 
Restraints 


CALLING  NAME 

INSTALLATION  NAME 

AUTHOR ( S ) AND 
AFT  I L I AT  ION ( S ) 


ZORILLA 

Iowa  State  University  Computation  Center 

D.J.  Soults 
J.J.  Zrubeck 
V.A.  Sposito 

Statistical  Laboratory 
Iowa  State  University 


LANGUAGE  FORTRAN  IV 


COMPUTER 
PROGRAM  AVAILABILITY 

CONTACT 


FUNCTIONAL  ABSTRACT 


IBM  360/65 

Decks  and  listings  presently  available 

Dr.  William  J.  Kennedy,  Head, 
Statistical  Numerical  Analysis  and 
Data  Processing  Section,  Statistical 
Laboratory,  Iowa  State  University, 
Ames,  Iowa  50010 
Tel.:  (515)  294-2260 


ZORILLA  will  solve  quadratic  programming  problems  on  the  IBM  360 
system.  The  program  is  composed  of  a number  of  subprograms; 
each  is  called  by  a procedure  control  card.  The  sequence  of 
control  cards  defines  the  solution  procedure. 


A manual1  is  available  to  inform  the  user  about  the  correct 
formulation  for  optimizing  a quadratic  form  subject  to  linear 
restrictions,  and  to  provide  the  user  with  a detailed  explana- 
tion of  how  to  use  the  program  (order  of  data  deck,  key  punch- 
ing format,  control  cards,  etc.). 

The  program  can  be  used  to  minimize  numerical  problems.  Keyword 
commands  such  as  SCAN  or  MODEL  serve  as  an  aid  in  finding  in- 
valid input  data  or  an  incorrectly  specified  model.  The  program 
can  scale  poorly  defined  problems  upon  the  use  of  the  SCALE 
agendum  card. 
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Z0R1LLA  will  find  the  values 

f (x)  = p ' x — 

subject  to  the  conditions  that 

Ax  £ t 
x 0 

where  p,  C,  A contain  specified  constants.  The  function  f(x) 
will  be  referred  to  as  the  function  which  we  are  optimising. 

C must  be  an  n X n symmetric  matrix.  [Any  quadratic  form  x'Bx 

may  be  expressed  by  a symmetric  matrix  x'(— ^ — )x  = h x'Cx  where 

C = (B+B').]  It  is  also  necessary  for  C to  be  a positive  (or 
negative)  semi -definite  matrix  when  the  objective  function  f(x) 
is  required  to  be  concave  (or  convex)  in  the  maximization  (or 
minimization)  case. 

The  program  requires  a simplex  tableau  input  in  the  form 

n 1 
n 
m 

The  identity  matrix  need  not  be  entered  explicitly  into  the 
matrix.  It  is  generated  by  the  program. 

The  simplex  method  is  utilized  for  transformation.  The  proc  dure 
for  choosing  the  incoming  and  outgoing  vectors  is  the  proced  e 
developed  by  Van  de  Panne  and  Whinston*.  The  method  of  trans 
forming  and  updating  vectors  is  the  product  form  of  the  inverse 
based  on  the  revised  simplex  method. 

REFERENCES 

1.  Souits,  D.J.  , Zrubeck,  J.J.,  and  Sposito,  V.A.,  Stat.  Num. 

Anal,  and  Data  Process.  Series,  Np.  9:  ZORILLA  Reference 

Manual,  (Statistical  Laboratory,  Iowa  State  University ,, 

Ames,  Iowa,  1969).  Available  from  the  Statistical  Laboratory 
at  a cost  of  $0.75. 

2.  Van  de  Panne,  C.,  and  Whinston,  A.,  "Simplicial  Methods  for 
Quadratic  Programming , " Naval  Research  Logistics  Quarterly, 
11,  pp.  273-302,  (1964). 


~C  ~p]  n * number  of  variables 

A b m « number  of  restrictions . 
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H x * Cx 
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DESCRIPTIVE  TITLE 


CALLING  NAME 

INSTALLATION  NAME 

AUTHOR ( S ) AND 
AEFILI ATI0N ( S ) 


LANGUAGE 

COMPUTER 


A Regression  Model  Building  System 
MOUFLON 

Iowa  State  University  Computation  Center 

Bonnie  L.  Hanson 
Statistical  Laboratory 
Iowa  State  University 

FORTRAN  IV 

IBM  360/65 


PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 

CONTACT  Dr.  William  J.  Kennedy,  Head, 

Statistical  Numerical  Analysis  and 
Data  Processing  Section,  Statistical 
Laboratory,  Iowa  State  University, 
Ames,  Iowa  50010 
Tel.:  (515)  294-2260 


FUNCTIONAL  ABSTRACT 


MOUFLON  provides  fast  and  economical  use  of  computational  methods 
for  model  building  in  multiple  linear  regression.  The  basic 
model  used  is 


3 x . 
Mo  10 


3 x . 

i ii 


3 h x • 
i 12 


• • • 


+ 6kxik  + 


e . 

l 


i = 1 , 2 , . . . , n 

where  xjj’s  are  fixed,  y^'s  are  observed  values,  ano  e^'s  are 
assumed  to  be  independent  N(0,a2).  The  values  = l,_i  = 
...  ,n,  are  usually  used.  If  we  substitute  30  a y — 3^  — 
...  - into  the  original  model,  the  result  is 

Yi  - y = B.Oi,  - + •••  + Mxik  - xk)  + e. 

or 


- *l*il 


+ e- 


;xik 


e . 

i 


which  is  called  the  reduced  model.  The  usual  procedure  solves 
the  reduced  normal  equations  associated  with  the  above  model 
and  obtains  the  constant  term  by  means  of  the  relation 
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It  may  be  helpful  to  note  that  the  coefficient  matrix  corres- 
ponding to  the  reduced  normal  equations  is  in  fact  the  matrix 
of  corrected  sums  of  squares  and  cross  products.  This  coeffi- 
cient matrix  will  be  called  X'X  in  the  future.  The  following 
notation  is  used  throughout. 


k = total  number  o:  independent  variables  available  for 
inclusion  in  tne  regression, 

p = number  of  variables  currently  included  in  the  regression, 

RSS  = residual  sum  of  squares  associated  with  a p— variate 
” regression 


RMS  = residual  mean  sqaure, 


REGSS  " sum  of  squares  due  to  regression, 


REGMS  = regression  mean  square, 

/\ 

B?/c..  = reduction  in  REGSS  when  ith  variable  is  removed  from 
the  regression  (®i  is  the  estimator  of  3 i and  cii  is 
the  ith  diagonal  element  of  (X’X)-1 


Methods 


Four  methods  are  available  for  selecting  the  optimal  regression. 


Hocking  and  Leslie's  Use  of  the  Cp  Statistic 

Hocking  and  Leslie's  procedure1  is  based  on  earlier  work  done  by 
C.L.  Mallows. 2,3  Mallows  suggested  that  the  selection  of  a 
'good'  subset  of  independent  variables  in  a multiple  linear 
regression  be  based  on  the  standardized  total  squared  error. 

He  developed  the  Cp  statistic  as  an  estimate  of  this  quantity. 


(n  - 2p) 


where  d2  is  the  residual  mean  square  obtained  by  fitting  the 
full  model  and  is  used  as  an  estimate  of  a2.  Mallows  showed 
that  models  with  small  bias  tend  to  have  Cp's  almost  equal  to 
p,  and  he  defined  these  to  be  'good'  models.  Thus,  a graph  of 
Cp  versus  p will  show  which  of  the  subsets  of  independent 
variates  are  'good' . However,  this  method  requires  the  compu- 
tation  of  all  regressions . 
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Hocking  and  Leslie  developed  an  efficient  procedure  to  find  the 
'best'  (in  terms  of  minimum  residual  sum  of  squares)  subset  or 
subsets  of  independent  variates.  Their  approach  to  the  problem 
is  concerned  with  which  subset,  of  r variates,  r = k — p,  should 
be  removed  from  the  regression.  It  is  necessary  to  note  that  a 
minimum  reduction  in  the  regression  sum  of  squares  due  to  re- 
moving a set  of  r variables  implies  that  the  associated  p— variate 
regression  has  minimum  residual  sum  of  squares.  Hocking  and 

Leslie  state  that  an  equivalent  form  of  the  C statistic  is 

P 


C 


P 


(2p  - k) 


where  Redp  is  the  reduction  in  regression  sum  of  squares  due  to 
removing  a set  of  r variables,  where  r - k — p. 


The  above  equations  relate  to  the  reduced  model 
y = + B2x2  + . . . + 3kxk  + e 

where  $ is  the  constant  term.  After  adjustment  for  the  notation 
and  model  used  by  the  program,  the  Cp  statistic  is  represented  as 

Red 

C = — -EL  + (2p  - k + 1)  . 

PS2 


The  first  step  of  Hocking  and  Leslie’s  procedure  is  to  compute 
the  k univariate  reductions,  9i  (i.e.  6i  = reduction  due  to  re- 
moving the  ith  variate)  and  to  rank  them  so  that  £ 02  £ ’’*  £ 
0k.  At  the  same  time  the  variables  are  relabeled  according  to 
the  order  on  the  6i's.  Thus,  the  removal  of  the  first  variable 
(according  to  the  above  labeling)  leaves  the  subset  of  size 
k - 1 with  minimum  residual  sum  of  squares  among  the  set  of 
possible  subsets  of  size  k - 1. 

Hocking  and  Leslie’s  procedure  is  based  on  the  following  property. 
{ 

If  the  reduction  in  the  regression  sum  of  squares 
due  to  eliminating  ar.y  set  of  variables  for  which 
j is  the  maximum  subscript  is  not  greater  than 
6j+l,  then  no  subset  including  any  variables  with 
subscripts  greater  than  j can  result  in  a smaller 
reduction. 


The  sequential  procedure  for  a given  p - 1 , k - 2 (which 

determine  r « 2,  ...,  k - 1)  is  as  follows. 
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Step  1 Compute  the  reduction  R due  to  removing  variables 
172, 77., r (according  to  above  labeling).  If  R <_  0r+l*  procedure 
terminates  and  regression  consisting  of  variables  r l,...,k 
is  taken  to  be  the  'best'  p— variate  model.  If  R > Or+1 > g°  to 
Step  2. 

Step  2 Include  variable  r + 1 in  the  set  of  variates  which  are 
candidates  for  removal.  Then  compute  reductions  for  all  subsets 
of  size  r which  include  variate  r + 1.  Find  the  smallest  of  all 
reductions  calculated  so  far  (the  reduction  found  in  Step  1 is 
included  in  the  set) . If  the  minimum  reduction  is  not  larger 
than  0r+2>  the  procedure  terminates  and  the  p— variate  set 
corresponding  to  the  minimum  reduction  is  taken  to  be  the  ’best* 
regression  of  size  p.  If  the  minimum  reduction  exceeds  0r+2» 
go  to  Step  3. 

Step  3 Add  variable  r ♦ 2 to  the  set  of  variates  which  are 
candidates  for  removal.  Compute  the  reductions  for  all  subsets 
of  size  r which  include  variate  r + 2.  Find  the  smallest  of 
all  reductions  calculated  so  far  (the  reductions  found  in  Steps 
1 and  2 are  included  in  the  set) . If  the  minimum  reduction 
is  not  larger  than  8r+3,  the  procedure  terminates  and  the  p- 
variate  set  corresponding  to  the  minimum  reduction  is  taken  to 
be  the  ’best*  regression  of  size  p.  If  the  minimum  reduction 
exceeds  0r+3 , go  to  Step  4. 


The  procedure  continues  through  as  many  steps  as  are  necessary 
to  find  the  subset  with  minimum  residual  sum  of  squares.  After 
the  'best*  subset  of  size  p has  been  found  the  value  of  p is 
decreased  by  1 (r  increased  by  1)  and  the  procedure  is  executed 
once  again  to  find  the  'best'  subset  of  size  p - 1.  Once  the 
'best'  subset  of  size  p'  (specified  by  user)  is  found,  the 
procedure  terminates . 

Forward  Selection 

This  method4  assumes  the  user  has  a predetermined  order  for  his 
independent  variate.  The  variates  with  highest  degree  of 
’importance'  for  inclusion  in  the  model  must  be  placed  first 
in  the  ordering  and  followed  by  those  of  lesser  ’importance’. 

Often,  the  user  will  have  a basic  set  of  r,  1 < r < k,  inde- 
pendent variates  which  are  always  needed  to  predicT  values  of 
the  dependent  variable  y,  and  a set  of  k - r variates  which 
might  be  of  value  in  the  prediction  equation.  He  thus  wishes 
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to  find  out  which  of  the  set  of  k - r variates  should  be  used 
to  predict  y.  The  forward  selection  procedure  begins  with  the 
basic  set  of  r variates  and  procce  is  to  test  each  successive 
variate  by  means  of  the  following  sequential  procedure. 

Step  1 Test  Kx  : 8r+1  c 0 

Acceptance  implies  procedure  terminates  and  the  basic  set  of  r 
variates  is  used  to  predict  y,  Rejection  implies  procedure  con- 
tinues to  Step  2 and  the  basic  set  of  r variates  plus  variable 
r + 1 are  included  in  the  model. 

Step  2 Test  : 8^+2®  0 

Acceptance  implies  procedure  terminates  and  variates  Xi,x2, 
xr+x  are  used  to  predict  y.  Rejection  implies  procedure  con- 
tinues to  Step  3 and  variates  Xj ,x2 , . . . ,xr+1 ,xr+2  are  used  to 
predict  y. 

Step  3 Test  H3  : 8r+3  * 0 


The  basic  test  of  Hi 


u 


= ’RMS"  ' 


3r+i  s 0 is  to  reject  if  u > Fa  where 


F^  is  specified  by  the  user. 

Sequential  Deletion 

This  procedure  assumes  as  in  Forward  Selection4  that  the  inde- 
pendent variates'  order  begins  with  the  'most  important'  and 
ends  with  the  'least  important'.  Again,  the  user  specifies  a 
basic  set  r,  1 < r < k,  of  independent  variables  needed  to  pre- 
dict values  of  y.  The  sequential  deletion  procedure  begins 
with  the  full  k-variate  model  and  tests  each  preceding  variate 
by  means  of  the  following  sequential  procedure. 

Step  1 Test  H0  : 3k  * 0 

Rejection  implies  procedure  terminates  and  all  k independent 
variables  are  used  to  predict  y.  Acceptance  implies  procedure 
continues  to  Step  2 and  the  kth  variate  is  removed  from  the 
model . 

Step  2 Test  Hi  : 3k-i  * 0 

Rejection  implies  procedure  terminates  and  Xi  ,X2,>  . . ,xr*i  are 
used  to  predict  y.  Acceptance  implies  procedure  continues  to 
Step  3 and  the  (k-l)st  variate  is  removed  from  the  model. 
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Step  3 Test  H2  : 3k- 2 " 0 


Step  k - r Test  Hk-r-i  • 8r+i  = 0 

Refection  implies  procedure  terminates  and  xi ,x2 , . . . ,xr+i  are 

used  to  predict  y.  Acceptance  implies  procedure  terminates  but 

xr+i  is  removed  from  the  model  and  only  are  used  to 

predict  y.  -Again  the  test  of  Hk-i  : 8i  * 0 is  to  reject  if 

u > F where 

a a 


u 


RMS' 


Fa  is  specified  by  the  user. 


Stepwise  Regression 

Before  we  look  at  the  stepwise  procedure5  let  us  consider  a 
general  case.  First,  let  Xi  denote  the  set  of  variates 
xi , . . . ,xp  which  are  currently  in  the  model  and  let  X2  denote 
the  set  of  variates  Xp+X,...,xk. 


Next,  define  the  sample  partial  correlation  coefficient  of  the 
dependent  variable  y and  one  of  the  independent  variates  from 
the  set  X2 , (say  xp+i) , to  be  the  simple  correlation  coefficient 
of  y*  and  xj§+iT»>  y*  is  the  set  of  residuals  resulting  from  the 
regression  of  y on  xx , x2,...,xp  and  xj+f  is  the  set  of  residuals 
resulting  from  the  regression  of  Xp+^  on  xx ,x2 , . . . ,Xp.  Let  the 
sample  partial  correlation  coefficient  of  y and  Xp+^  be  denoted 
by  rp+i . 

Now  consider  the  case  of  transferring  one  of  the  variates,  Xp+j , 
from  set  X2  to  set  Xx  , (i.e.  including  xp+j  in  the  regression 
equation) . Let  RSSp+j  denote  th«  residual  sum  of  squares  for 
the  regression  of  y oh  xx ,x2 , . . . ,xp ,xp+j . Note  that  the  value 
of  j can  be  1,2,...  ,k-p. 


Let  xp+i  be  Vthe ' variable  transferred  to  the  set  Xx  where  i 
satisfies 


RSS  . < RSS  ^ . 

p+i  — p+j 

This  is  equivalent  to 
t*  • > r*  • 

p+i  — p+j 


j = 1,2, . .. ,k~p 
j 15  1,2,...  ,k-p 


since  it  can  be  shown  that 

RSS  . = RSS  (1  - r*  .)  . 

p+j  p v p+j J 
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Thus,  the  selection  of  the  largest  r£+j  for  j ~ l,2,...,k-p, 
minimizes  RSSp+j . 

Now  consider  the  case  of  transferring  one  of  the  independent 
variables  Xj  from  the  set  Xi  to  the  set  X2  (i.e.  removing  it 
from  the  regression).  Let  RSSj  denote  the  residual  sum  of 
squares  for  the  regression  of  y on  xx  ,x? , . . . ,xj  _ x ,xj  + x . . ,x.p. 
It  can  be  shown  that 

A 

3? 

RSS . = RSS„  + . 

1 p c . . 

J P JJ 

Let  xf  be  ’the'  variable  transferred  to  the  set  X where  i 
satisfies 


c j "*  1 > 2 , « . « ,p 

- « V • • 

ii  JJ 


or 


where 

(t2c)j 


(tO-  < 
v cJ  1 — 


(t!) . 

v CJ  J 


$f/c . . 
rt2^  _ r ii 

(tc}i  mtr 

for  j = 1,2, . . 


j = 1,2,  . . . , p 


. Thus,  the  selection  of  the  smallest 
. ,p  minimizes  RSS  j,. 


The  above  considerations  give  way  to  the  stepwise  regression 
procedure,  which  consists  of  two  alternating  steps  and  examina- 
tion of  termination  criteria  after  each  step.  The  procedure 
terminates  when  any  one  of  the  following  criteria  is  encountered. 

1.  There  is  no  variable  to  enter  and  no  variable  to  remove. 

2.  The  procedure  dictates  that  the  same  variable  be  entered 
and  removed  successively.  This  can  be  corrected  by  chang- 
ing the  F levels  if  the  user  so  wishes. 

3.  The  total  number  of  steps  executed  reaches  the  maximum 
number  of  steps  specified  by  the  user. 


The  procedure  begins  with  Step  1 and  no  variables  entered  in 
the  model . 
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Step  1 Enter  variable  i into  the  regression  if  i satisfies 


(n-p- 2) r*  i 

,+i  I rp+i  J = 1-2 k-p  and  (tp  . = — P - , 


^*0 


in 


where  F^n  is  the  F level  to  enter  a variable  and  is  specified 
by  the  user. 


The  termination  criteria  are  now  checked.  If  any  one  of  the 
three  criteria  is  satisfied,  the  program  stops  computations. 
If  none  of  the  criteria  are  satisfied,  the  program  continues 
to  Step  2. 


Step  2 Remove  variable  i from  the  regression  if  i satisfies 

(tch  1 (lch  J " 1>2 P and  (tch  < Fout  * 

where  F0ut  is  the  F level  to  remove  a variable  and  is  specified 
by  the  user. 


The  termination  criteria  are  now  checked.  If  any  one  of  the 
three  criteria  are  satisfied,  the  program  stops.  If  none  of 
the  criteria  are  satisfied,  the  program  returns  to  Step  1. 
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INSTALLATION  NAME 


FURNIVAl.  Regression  Screen 
FURNIVAL 

Iowa  State  University  Computation  Center 


\ : 


AUTHOR ( S ) AND 
AFFILIATION(S) 


LANGUAGE 
COMPUTER 
PROGRAM  AVAILABILITY 

CONTACT 


Van  D.  Nelson,  Numerical  Analysis  and 
Programming  Section,  Statistical  Labora- 
tory, Ames,  la.  50010 

FORTRAN  II 

IBM  System  360/65 

Decks  and  listings  presently  available 

Dr.  Clair  Maple,  Director,  Computation  Ctr, , 
Iowa  State  University,  Ames,  la.  50010 
Tel.:  (515)  294-3402 


FUNCTIONAL  ABSTRACT 

Investigators  often  want  to  select  from  a large  group  of  indepen- 
dent variables  a smaller  number  to  be  used  as  predictors  in  a re- 
gression equation.  One  possible  method  is  to  compute  regressions 
on  all  possible  combinations  of  the  variables,  However,  the  total 
number  of  possible  regressions  can  become  very  large.  The  purpose 
of  this  program  is  to  reduce  the  number  of  regressions  computed  to 
- - • •-  - more  of  four  con? 


those  combinations  of  variables  meeting  one  or 
straints. 


Variables  may  be  fixed  or  forced  to  appear  in  every  regression, 
reducing  the  number  of  regressions  to  those  combinations  of  var- 
iables containing  the  fixed  variables.  For  example,  consider  the 
five  variables  1 ,2,3,4,  and  5, in  which  x and  3 are  to  be  fixed. 
Then  only  those  combinations  using  both  1 and  3 are  computed;^for 
instance,  the  combinations  (1,3),  (1,3,2) , and  (1,3, 2, 5)  will  have 
regressions  computed,  but  the  combinations  (2,4,5),  (1,2,4),  and 
(3,5)  will  not,  because  both  1 and  3 are' not  present.  Also,  the 
maximum  number  of  variables  appearing  in  any  regression  may  be 
limited  to  any  number  less  than  the  total  number  of  variables. 

In  addition,  variables  may  be  placed  in  sets  such  that* if  one  var- 
iable in  a set  appears,  all  variables  in  that  set  will  appear.  In 
other  words,  either  the  entire  set  of  variables  or  none  of  the  var 
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iables  in  the  set  is  present.  For  example,  let  the  number  of  var- 
| iables  be  5,  and  let  variables  1 and  2 be  in  set  A,  variable  3 be 

in  set  B,  and  variables  4 and  5 be  in  set  C.  Then  regressions 
, would  be  computed  for  (3),  (1,2),  (1,2,3),  and  (1,2, 4, 5)  but  not 

■ for  (1),  (1,3),  (3,4),  or  (2,3,4).  Essentially,  the  program  treats 

r a set  of  variables  as  a single  variable,  and  instead  of  using  com- 

binations  of  variables  it  computes  regressions  on  all  combinations 
of  sets. 

1 Variables  or  sets  of  variables  may  also  be  placed  in  groups  such 

that, if  one  member  of  the  group  is  present  in  a regression,  no 
1 other  member  of  that  group  will  be  present.  For  example,  using 

the  same  sets  A,  B,  and  C above,  regressions  would  be  computed  for 
(1)>  (2),  (1,3),  (1,4),  and  (2,3,5).  Regressions,  would  not  be  com- 
L puted  on  (1,2),  (1,2,4),  or  (1,3, 4, 5).  Either  no  member  or  only 

one  member  of  a group  can  be  present.  The  same  conditions  would 
hold  if  1,2, 3, 4,  and  5 represented  sets  instead  of  variables. 

Computed  for  each  regression  are  (1)  the  coefficient  of  colin  - 
earity  (the  determinant  of  the  gross-moments  matrix  for  the  inde- 
pendent variables,  scaled  by  dividing  by  the  logical  product  of 
the  elements  in  its  main  diagonal),  used  as  a measure  of  the  de- 
gree of  associated  among  the  independent  variables,  including  the 
; dummy  variables  or  constants,  and  (2)  the  coefficient  of  determin- 

ation (R  square),  computed  conventionally  from  the  formula  R2  »* 
1-(SSR/SSY),  where  SSR  is  the  sum  of  squared  residuals  and  SSY  is 
the  sum  of  squares  about  the  mean  of  the  dependent  variable. 

REFERENCES 

Nelson,  Van  D.  , User  Manual-— FURR  IV A L Regression  Soreen , Statistical 
Lab.,  Ames,  la.  (1968).  Available  from  the  EIN  office  for  the 
• cost  of  duplication  and  mailing. 
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DESCRIPTIVE  TITLE 
CALLING  NAME 
INSTALLATION  NAME 

AUTHOR ( S ) AND 
AFFILIATION(S) 


LANGUAGE 

COMPUTER 


Minres  Method  of  Factor  Analysis 
MINRES 

Office  of  Data  Analysis  Research 
Educational  Testing  Service  (ETS) 

Program  due  to:  H.  Harman,  ETS 

W.  Jones,  National 
Security  Agency 

Y.  Fukuda,  TRW 
Systems,  Inc. 

Adaptation  due  to:  J.  Barone,  ETS 

FORTRAN  IV 
IBM  360/65 


PROGRAM  AVAILABILITY 


Decks  and  listings  presently  available 


CONTACT  Mr.  Ernest  Anastasio,  Office  of  Data 

Analysis  Research,  Educational  Testing 
Service,  Rosedale  Road,  Princeton, 

New  Jersey  08540 

Tel.:  (609)  921-9000  ext.  2552 

FUNCTIONAL  ABSTRACT 

The  word  "minres"  is  a contraction  of  "minimum  residuals,"  and 
designates  a method  of  factor  analysis  involving  the  minimiza- 
tion of  off-diagonal  residuals  of  a correlation  matrix.  Such  a 
method,  which  has  long  been  sought,  has  many  features  that 
recommend  it  for  initial  factorization  of  a correlation  matrix. 
While  the  objective  of  the  principal-factor  method  is  to  extract 
maximum  variance,  the  objective  of  the  minres  method  is  to 
"best"  reproduce  the  observed  correlations.  The  latter  objec- 
tive can  be  traced  to  Thurstone,  "The  object  of  a factor  prob- 
lem is  to  account  for  the  tests,  or  their  intercorrelations,  in 
terms  of  a small  number  of  derived  variables,  the  smallest  possi- 
ble number  that  is  consistent  with  acceptable  residual  errors" 
(Ref.  1,  p.  61).  This  problem  has  been  resolved  (Ref.  2,  Chap.  9) 
by  minimizing  the  residual  correlations  (i.e.,  the  differences 
between  the  observed  values  and  those  reproduced  from  the  factor- 
analysis  model) . 


The  basic  factor-analysis  model  may  be  put  in  the  form 


1.  zi  - aj  j— Fj  ♦ a^-F2  + 


t a.  — F + d.-4J. 
jm  m j j 


(j  * 1,2, * ' * ,n) 
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in  which  the  common  factor  loadings  in  the  matrix  A = ( a j p ) ar®  o 
the  only  parameters  to, .be  estimated.  However  such  a solution  is 
obtained,  the  matrix  R1  of  reproduced  correlations  with  communali- 
ties  in  the  principal  diagonal  is  given  by  (Ref.  2,  p*  28), 


2 . R+  - AA  ' , 


where  uncorrelated  factors  are  assumed  without  loss  of  generality. 
The  condition  for  a least-squares  best  fit  to  the  off-diagonal 
correlations  may  be  expressed  as  follows. 


n n— 1 

f (A)  = E En 
k=j+l  j=l 


r • i 


m 

E 


p=l 


ajpakp 


= min 


The  objective  function  in  (3)  is  to  be  minimized  under  the  con 
straints . 


m 

4.  h2  = E a2  < 1 (j=l,2,***,n)  . 

3 p=l  3P 

Thus,  the  object  of  the  minres  method  is  to  minimize  the  function 
f (A)  for  a specified  number  of  factors  m by  varying  the  values  of 
the  factor  loadings.  The  communalities  (restricted  to  numbers  be- 
tween 0 and  1)  are  obtained  as  a byproduct  of  the  method. 


The  basic  mathematical  method  employed  in  the  computer  program  in- 
volves the  Gauss -Seidel  process  whereby  successive  displacements 
are  introduced  in  only  one  row  of  A at  a time,  making  the  objective 
function  f (A)  quadratic.  The  mathematical  technique  for  minimiz- 
ing a quadratic -functions  subject  to  side  conditions  involving 
inequalities  is  extremely  difficult.  However,  the  inequalities 
can  be  removed  from  the  problem  at  hand,  so  that  it  can  be  made 
tractable  (Ref.  2,  p.  192). 


The  computation  of  factor  loadings  is  continued  until  the  follow- 
ing criterion  is  met, 


5. 


max 
3 >P 


I f • n a • f * • I ^ £ 

1 (i)  jp  -(i~i)  jp1 


(3  = 1 


p 


,m) 


when  i is  the  iteration  number  and  e is  preset;  or  until  some  maxi- 
mum number  of  iterations  is  reached. 


The  test  statistic,  U (Ref.  2,  p.  197),  for  testing  the  signifi- 
cance of  m factors  ismcalculated  at  the  conclusion  of  the  program. 
This  is  asymptotically  dustributed  as  X2  with  *g[(n  —m)2  + n — m] 
degrees  of  freedom,  where  n is  the  number  of  variables. 
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The  computer  output  includes:  (1)  input  parameters  and  correla- 

tion matrix;  (2)  initial  factor  matrix  (m  principal  components; 
alternative  is  a principal-factor  solution  dependent  on  some  com- 
munality  input);  (3)  minres  solution,  along  with  derived  commun- 
alities;  (4)  value  of  the  objective  function  f(A)  for  this  solu- 
tion; (5)  matrix  of  residual  correlations;  (6)  frequency  dis- 
tribution of  the  residuals;  (7)  frequency  distribution  of  the 
differences  in  factor  loadings  between  the  final  iteration  and 
the  preceding  one;  (8)  test  of  significance  for  th?  number  of 
common  factors;  and  (9)  time  for  all  the  preceding  calculations, 

REFERENCES 

Thurstone,  L.L.,  Multiple-Factor  Analysis , (University  of  Chicago 
Press , Chicago,  111 . , 1947) , 

Harman,  H.H.,  Modern  Factor  Analysis , Second  Edition,  Revised, 
(University  of  Chicago,  111.,  1967). 
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PROGRAM  AVA I LABI LITY  Decks  and  listings  presently  available 


[. :.y junctions 

This  program  forms  bivariate  frequency  distributions  from  desig- 
nated pairs  of  variables  on  decks  of  punched  cards  or  a magnetic 
tape.  Other  terms  for  bivariate  frequency  distributions  include 
"cross- tabulations" , "cross- runs", 

. tingency  tables",  or  merely  '’tables", 

The  program  may  also  perform  any  combination  of  the  fplio^ing 
operations  on  designated  tables  r rov  aiid/or  column  means  and 
standard  deviations | 

row,  column  and/or  table  totals ; theoretical  frequencies ; cell  r 
contributions  to  table  chi-square  anddegrees  of  freedom;  con-  ^v-', 
tingency  coefficient;  tau;  gamma , product ■ 
coefficient ; and  Kruskal -Wallis  H.  Results  are  printed  with 
appropriate  labeling  of  variables  and  types  of  calculations 

per f ormed',."v--H.': ^ V ^ /• -:;i v^7 -V'; v' 
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Garcia  and  tau  will  not  be  computed  in  any  ordinary  ACT  runs  due 
to  the  excessive  amount  of  computation  time  required. 

Limitations 

A variable  field  may  be  as  wide  as  desired,  but  each  field  used 
must  be  recoded  to  a maximum  of  100  code  groups  (0 ,1 , . , . ,99) . 
There  is  no  limit  on  the  number  of  observations  (i.e. , the  number 
of  cards  peT  data  deck)  which  may  be  used.  The  maximum  number 
of  variables  which  may  be  used  is  950.  These  may  be  on  any 
number  of  data  decks. 
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DESCRIPTIVE  TITLE 


CALLING  NAME 
1 Nb I mlLATION  NAME 


AUTHOR(S)  AND 
AFFI L I ATI  ON ( S ) 


LANGUAGE 
COMPUTER 
PROGRAM  AVAILABILITY 

CONTACT 


Univariate  and  Multivariate  Analysis 
of  Variance,  Covariance  and  Regression 

NYBMUL 

Washington  University 
Computing  Facilities 

Jeremey  D.  Finn 
State  University  of  New  York 
at  Buffalo 

FORTRAN  IV 

IBM  360/50 

Deck  and  listing  presently  available 

Dr.  C.B.  Drebes , Mgr.,  Scientific 
Data  Processing,  Computing  Facilities, 
Box  1098,  Washington  University, 

St.  Louis,  Mo.  63130 

Tel.:  (314)  863-0100  ext.  3141 

FUNCTIONAL  ABSTRACT 

NYBMUL  performs  an  exact  least-squares  multivariate  analysis  of 
variance  or  covariance  for  any  crossed  and/or  nested  design. 

The  number  of  observations  per  cell  may  be  equal,  proportional 
or  disproportionate,  including  missing  observations  and  incom- 
plete designs.  The  program  can  also  be  used  to  perform  regres- 
sion analysis,  canonical  correlation  and  discriminant  analysis. 

Input  may  be  either  the  raw  data  or  a variance- covariance  matrix 
together  with  means  and  frequencies.  A variety  of  data  trans- 
formations are  provided  which  include  the  use  of  a matrix  trans- 
formation. Estimation  and  analysis  phases  are  based  on  con- 
trasts which  may  be  specified  by  the  user. 

REFERENCES 

NYBMUL:  Univariate  and  Multivariate  Analy e is  of  Variance  and 

Covariance  (Buffalo,  N.Y. : SUNY  at  Buffalo,  Comput. 

Center,  1968). 


NYBMUL  Manual  (Buffalo,  N.Y.  : 
Buffalo,  1969) . 


Comp.  Center  Press,  SUNY  at 
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DESCRIPTIVE  TITLE 


CALLING  NAME 
INSTALLATION  NAME 


AUTHOR ( S ) AND 
A F F I L I AT  1 0 N ( S ) 

LANGUAGE 

COMPUTER 

PROGRAM  AVAILABILITY 

CONTACT 


University  of  Maryland  Test  Scoring 
Program  (Version  4) 

UOM  52 

University  of  Maryland 
Computer  Science  Center 

Dr.  George  Green 
University  of  Maryland 

FORTRAN  IV 

UNIVAC  1108 

Decks  and  listings  presently  available 

Mr.  Sam  Steinberg,  Program  Librarian 
Computer  Science  Center,  University 
of  Maryland,  College  Park,  Md.  20740 
Tel.:  (301)  454-4261 


FUNCTIONAL  ABSTRACT 


This  system  scores  objective  tests  recorded  on  Digitek  Optical 
Reader  Sheets.  Using  an  answer  key  it  scores  tests  of  up  to 
160  items  for  any  number  of  students. 

Output 

1.  A listing  of  students’  answers  to  each  question  is  optional. 

2.  For  each  student,  the  program  lists  the  number  of  questions 

answered  right,  the  number  wrong,  and  the  number  omitted. 
Optionally  included  is  a score  which  imposes  a penalty  for 
wild  guessing.  4 standardized  T score  (which  has  an  arith- 
metic mean  of  50  and  a standard  deviation  of  10)  is  also 
printed  for  each  student.  ;wv  V,:  ' /’Jw 

3.  A frequency  distribution  (histogram)  and  the  mean  and  standard 
deviation  of  the  scores  are  printed. 

4 . An  item  analysis  is  printed  for  each  question  on  the  examina- 
tion. ■ .v;.  '■  \.v^' 

a)  P (Difficulty  Index)  is  the  proportion  of  the  total  group 
who  answer  the  question  correctly.  Items  having  a 
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difficulty  index  of  .50  provide  maximum  differentiation 
among  students . Good  tests  contain  items  having  dif 
ficulty  indices  in  the  middle  range  (.25  to  .75). 

b)  D (Discrimination  Index)  measures  the  power  of  a single 
item  to  discriminate  between  the  upper  and  lower  halves 
of  the  student  group,  divided  as  to  total  scores.  A 
good  classroom  test  should  have  indices  of  discrimination 
of  .30  or  better. 


Also  printed  are  the  responses  to  each  item  by  the  high 
and  low  scoring  groups.  The  correct  answer  is  indicated. 

The  three  statistics  which  follow  the  D index  are  used  for 
similar  purposes  and  are  consistent  in  meaning  with  it.  All 
are  discrimination  indices  expressing  the  relationship  be- 
tween item  success  and  the  total  score  (tho  criterion) . 


c)  PHI  (Phi  coefficient)  is  an  index  of  discriminating  power 
when  the  criterion  variable  is  a natural  dichotomy  and 
must  be  used  as  such;  i.e.,  high-low,  good-poor,  etc. 

No  assumptions  are  made  about  the  form  of  the  distribu- 
tion of  the  group. 

d)  RPBI  (Point  biserial  correlation  coefficient)  is  an  index 
of  discriminating  power  when  the  criterion  is  a continuous 
variable.  No  assumptions  are  made  about  the  form  of  the 
distribution  of  the  group. 

e)  RB  (Biserial  correlation  coefficient)  is  an  index  of  dis- 
criminating power  requiring  the  assumption  that  one  of 
the  normally  distributed  underlying  variables  has  been 
forced  into  a dichotomy. 

The  choice  among  these  depends  partly  on  the  purpose  for  which 
the  test  and  item  analysis  data  are  to  be  used,  and  partly  on 
the  convenience  with  which  each  statistic  serves  that  purpose. 

For  most  classroom  examinations,  the  D statistic  is  most 
easily  understood;  it  will  identify  items  with  little  internal- 
consistency  discriminating  power  and  lead  to  greater  efficiency 
of  measurement  when  revising  a test  to  contain  the  more  dis- 
criminating items.  It  should  be  noted,  however,  that  when  RB 
and  RPBI  are  used,  the  indices  are  usually  not  equal.  RB  tends 
to  be  substantially  larger  than  RPBI. 
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f)  An  overall  measure  of  test  reliability  is  provided  by 
Kuder  Richardson  No.  20  and  No.  21  statistics.  This  is 
an  estimate  of  how  close  the  same  set  of  scores  would 
result  if  the  same  set  of  items  were  given  again.  Kost 
test  writers  settle  with  reliabilities  over  .60  for 
teacher-made  tests.  An  index  of  .80  and  above  reveals 
a highly  reliable  examination. 

Formulae 

Phi  Coefficient 

BC  - AD 

0 = [(A  + B)  (C  + D)  (A  + C)  (B  + D)  ] ^ ' 5 

Point  Biserial  Correlation 


X **  the  mean  of  all  scores 
Xp  = the  mean  of  all  scores  in  the  upper  half 
3Ct  = the  mean  of  all  scores  in  the  lower  half 
p = proportion  of  individuals  in  upper  half 
q = proportion  of  individuals  in  lower  half 
St  = standard  deviation  of  all  scores 

Biserial  Correlation 


P « proportion  of  cases  in  the  upper  group  X proportion 
of  cases  in  the  lower  group;  P * pq 

y * height  of  ordinate  of  unit  normal  curve  at  point  of 
division  between  p and  q 

Discrimination  Index 


DIS  » X 2 
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X = total  correct  answers  in  upper  half 
Z = total  correct  answers  in  lower  half 
N = sample  size 

Kuder-Ri chardson  20 


K-R  (20) 


NQ  (St  PC^ 
RQ-T  5^ 


Kuder  Richardson  21 


K-R  (21) 


NQ 

NQ— 1 


[1 


Xt(NQ-3Tt) 
NQ  S'  1 


NQ  = the  number  of  questions 

PQ  = p times  q summed  over  all  questions 


Correction  for  Guessing 


Raw  Score 


R = Rights 
W = Wrongs 

A = Number  of  options  per  item  (2  to  5) 


REFERENCES 

Ebel,  R.L.,  Measuring  Educational  Achievements , 
Inc.,  New  Jersey,  1965). 

Lindquist,  E.F.,  (Ed.),  Educational  Measurement , 
Council  on  Education,  Washington  D.C. , 1951) 
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DESCRIPTIVE  TITLE 


CALLING  r'AME 

INSTALLATION  NAME 

AUTHOR ( S ) AND 
AFFILIATIONS ) 

LANGUAGE 

COMPUTER 


CONTACT 


Spearman  Rank-Order  Correlation 
UOM  4 

University  of  Maryland 

James  A.  Forbes 
University  of  Maryland 

FORTRAN  II 

IBM  7094 


PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 


Sam  Steinberg,  Prog.  Lib.,  Computer 
Science  Center,  Univ.  of  Maryland, 
College  Park,  Md.  20740 
Tel.:  (301)  454-4261 


FUNCTIONAL  ABSTRACT 


This  program  computes  a Spearman  rank-order  correlation  coeffi- 
cient and  a t ratio  to  determine  whether  the  correlation 
coefficient  is  significantly  different  from  zero.  Data  are 
read  in  a two  dimensional  matrix  where  there  are  K variables 
with  N values  of  each  variable.  The  portion  of  the  correlation 
matrix  below  the  diagonal  and  including  the  diagonal  is  not 
computed.  Therefore,  where  there  are  K variables,  (K J / 2 1 (K-2) ! ) 
correlation  coefficients  are  computed.  For  example,  if  K^S  the 
correlation  coefficients  are  computed  between  variables  1-2, 

1-3,  1-4,  1-5,  2-3,  2-4,  2-5,  3-4,  3-5,  4-5. 

Output  from  this  job  includes  the  following.  The  two  variables 
being  correlated  will  be  called  X and  Y in  this  description. 

— the  identification  numbers  of  the  two  variables  being  correlated, , 
— the  correction  factor  for  the  total  sum  of  squares  of  each  vari- 
able, based  on  the  number  of  sets  of  ties  in  each  variable 
and  the  number  of  ties  in  each  set  of  ties,  (SUMTX,  SUMTY, 
TIESX,  TIESY)  , 

— the  corrected  sum  of  squares  for  each  variable,  (SUMXSQ,  SUMYSQ)  , 
— sum  of  the  squared  differences  between  the  rank  value  of  X 
and  its  corresponding  rank  value  for  Y,  (SUMDSQ), 

— spearman  rank-order  correlation  coefficient,  (RHO), 

— the  total  number  of  values  of  each  variable  , 

— a t ratio  , 

— degrees  of  freedom  for  the  t test. 
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The  following  output  is  optionally  available  to  supplement  the 

summary  output  described  above. 

— listing  of  raw  X values  with  their  corresponding  raw  Y values, 

— listing  of  ranked  raw  X values  with  their  corresponding  Y values, 

— listing  of  the  ranked  rank  of  X values  with  their  corresponding 
Y values, 

— listing  of  ranked  raw  Y values  with  their  corresponding  rank 
value  for  X, 

— listing  of  ranked  rank  values  for  Y with  their  corresponding 
rank  value  for  X, 

— listing  of  difference  values — the  difference  between  a rank 
value  of  X and  its  corresponding  rank  value  for  Y. 

Limitations  per  problem 

The  number  of  X values  must  not  exceed  100. 

The  number  of  Y values  must  not  exceed  100. 

The  number  of  variables  to  be  intercorrelated  (K)  must  not 
exceed  100. 

The  number  of  tied  values  in  any  given  set  of  ties  must  not 
exceed  5. 
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DESCRIPTIVE  TITLE  Weighted  Summing  Test  Scoring  Program, 

(Recoding) 


CALLING  NAME  UOM  87 


INSTALLATION  NAME  University  of  Maryland 

AUTHOR ( S ) AND  A. F.  Norcio 

AFFIL IATI0N ( S)  University  of  Maryland 


LANGUAGE  FORTRAN 


COMPUTER 


UN I VAC  1108 


PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 


CONTACT  Sam  Steinberg,  Prog.  Lib.,  Computer 


Science  Center,  Univ.  of  Maryland, 
College  Park,  Md.  20740 
Tel.:  (301)  454-4261 


FUNCTIONAL  ABSTRACT 

This  program  selects  those  variables  specified  by  the  user, 
gives  the  values  of  those  variables  the  weights  specified  by 
the  user  and  adds  the  weighted  values  to  a sum.  Data  may  be 
read  from  cards  or  tape.  The  user  is  cautioned  that  the  program 
performs  operations  that  are  frequently  called  recoding  and 
not  weighted  summation.  There  is,  therefore,  a potential 
semantic  difficulty. 

Li  mi tati ons 

The  user  may  submit  as  many  separate  problems  as  he  desires 
through  the  program  in  only  one  run.  Within  each  problem  the 
program  can  handle  a maximum  of  9,999  observations;  for  each 
observation  the  number  of  variables  must  not  exceed  999.  For 
each  observation  the  program  can  compile  a maximum  of  99 
separate  sums  (scores). 

The  user  may  specify  up  to  1,782  variables  for  selection;  and, 
it  should  be  noted  that  any  variable  may  be  selected  more  than 
once;  in  addition,  a maximum  of  891  weights  may  also  be  speci- 
fied. 

For  each  sum  (score)  that  the  user  desires  there  must  be  one 
Score  Card.  The  user  must  also  specify  the  format  of  his  data 
on  Variable  Format  Cards. 
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Summary  of  L i nr  tu t i ons 

a)  Number  of  Problems  = unlimited 

b)  Maximum  number  of  Observations  = 9,999 

c)  Maximum  number  of  Variables  = 999 

d)  Maximum  number  of  Weights  = 891 

e)  Maximum  number  of  Selections  = 1,782 

f)  Maximum  number  of  Sums  = 99 

g)  Maximum  number  of  Variable  Format  Cards  * 10 
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DESCRIPTIVE  TITLE 


Generalized  t Test 


CALLING  NAME  UOM  5 


INSTALLATION  NAME 


AiThOR(S)  AND 
AFHLi  ATION(S) 


LANGUAGE 


University  of  Maryland 
Computer  Science  Center 

J.F.  Williams 
Computer  Science  Center 
University  of  Maryland 

FORTRAN  IV 


COMPUTER  IBM  7C90/7094  and  UNIVAC  1108 


PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 


CONTAC  Mr.  Sam  Steinberg,  Program  Librarian, 

Computer  Science  Center,  University 
of  Maryland,  College  Park,  Md.  20740 
Tel.;  (301)  454-4261 

yi . ■ ...  ■ ■ _ • 

FUNCTIONAL  ABSTRACT 

This  program  computes  the  t statistic  for  differences  between 
the  means  of  independent  (random)  group?  or  dependent  (matched) 
groups.  The  user  may  select  to  input  his  data  in  either  of  two 
ways;  by  rows,  where  each  card  represents  one  variable  in  all 
its  observations,  or  by  columns,  where  each  card  represents 
one  observation  with  only  the  variables  included  in  that 
observation  being  punched. 

Output  includes  the  following. 

— sum  of  values  (SUM)  for  a given  variable  or  group, 

— sum  of  squared  values  (SUMSQ)  for  a given  variable  or  group, 

— mean  of  values  (XMEAN)  for  a given  variable  or  group, 

—variance  of  values  (SAMVAR)  for  a given  variable  or  group, 

— standard  deviation  of  values  (SAMSD)  for  a given  variable 
or  group, 

— t (TEE)  for  a given  pair  of  variables  or  groups 

— sum  of  cross-pToducts  (SUMCP)  and  product -moment  correlation 
(R)  for  a given  pair  of  variables  or  groups  with  a dependent 
t only, 
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-F-ratio  CFRATIO)  for  a given  pair  of  variables  or  groups  with 
independent  t only . 


L i mi tatlons 


50  variables  of  groups  CM) 

250  observations  per  variable  (N) 
3 Variable  Format  Cards 


Computational  Formulas 

Product -moment  correlation  coefficient 


rab  = /ITT?  XaXb/N')  - (SXaSXbT)7MlP 


"2  „r 


s s; 
a b 


Dependent  t (using  difference  scores) 
„ _ 3Cd 


ab  Sjv^T 


Independent  t 
t 


ab 


1 (X*  ■ V 

KVa  + Vb>  7 ♦ Nb-2)H(Na  ♦ 

V'(W1 

REFERENCE 


McNemar , Q.  , Psychological  Statistics ■>  (John  .Wiley  and  Sons,  Inc., 
New  York,  1962),  3rd  ed.  v vop^;;' 
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IndividuaJ  Case  Statistics  Program 
SUMSCRDS 

The  University  of  Iowa 
University  Computer  Center 

Louise  R.  Levine 

University  of  Iowa  Computer  Center 
FORTRAN  IV 
IBM  360/65 

Decks  and  listings  presently  available 

Mrs.  Louise  R.  Levine,  Program  Librarian, 
Applications  Programming,  University 
Computer  Center,  The  Univ.  of  Iowa, 

Iowa  City,  Iowa  52240 
Tel.:  (319)  353-5580 

FUNCTIONAL  ABSTRACT 

SUMSCRDS  is  used  to  calculate  a mean,  sum,  standard  deviation, 
and  the  number  of  non-missing  observations  in  one  individual 
case.  It  handles  each  case  separately.  The  case  may  continue 
for  as  many  cards  as  necessary  (no.  variables  * 80).  Missing 
data  are  represented  as  a blank  or  minus  zero. 


DESCRIPTIVE  TITLE 
CALLING  NAME 
INSTALLATION  NAME 


AUTHOR(S)  AND 
AFFILIATION(S) 

LANGUAGE 

COMPUTER 

PROGRAM  AVAILABILITY 

CONTACT 
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DESCRIPTIVE  TITLE 


General  Multiple  Regression  Analysis 


CALLING  NAME  RHGAN1 


INSTALLATION  NAME 


AUTHOR ( S ) AND 
AFFILIATION(S) 


The  University  of  Iowa 
University  Computer  Center 

Stan  Walljasper,  IBM  7044  version 
Converted  to  IBM  360  by  Louise  R.  Levine 
The  University  of  Iowa  Computer  Center 


LANGUAGE  FORTRAN  IV  (G) 


COMPUTER  IBM  360/65 


PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 

CONTACT  Mrs.  Louise  R.  Levine,  Program  Librarian, 
Applications  Programming,  University 
Computer  Center,  The  Univ.  of  Iowa, 

Iowa  City,  Iowa  52240 
Tel.:  (319)  353-5580 

FUNCTIONAL  ABSTRACT 


RE GAN 1 computes  the  Pearson  Product  Moment  correlation  matrix, 
mean,  standard  deviation,  and  population  standard  deviation.  If 
desired,  the  multiple  R,  standard  error  of  the  estimates,  F 
ratio,  degrees  of  freedom,  regression  coefficients,  partial  coef- 
ficients and  F ratio  associated  with  each  individual  variate, 
the  intercept  constant,  and  residuals  also  may  be  calculated. 
There  is  no  allowance  for  missing  data.  The  basic  equations 
and  a simple  explanation  may  be  found  in  Cooley  and  Lohnes . 1 

REFERENCES 

1.  Cooley,  W.W. , and  Lohnes,  P.R.,  Multivariate  Procedures  for 
the  Behavioral  Sciences  , (John  Wiley  6 Sons,  Inc.,  New  York, 
1962),  pp.  31-45 . 
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DESCRIPTIVE  TITLE 
CALLING  NAME 


Analysis  of  Variance  Using  Between- 
Subject  Designs 

SABCA 


INSTALLATION  NAME 


AUTHOR ( S ) AND 
AFFILIATION(S) 


LANGUAGE 

COMPUTER 


The  University  of  Towa 
University  Computer  Center 

Dr.  Charles  Spiker 
Institute  of  Child  Behavior 
The  University  of  Iowa 

Converted  for  360/65  by  Ted  Sjoerdsma 
The  University  of  Iowa  Computer  Center 

FORTRAN  IV  (G) 

IBM  360/65 


PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 

CONTACT  Mrs.  Louise  R.  Levine,  Program  Librarian, 
* University  Computer  Center,  Univ.  of 

Iowa,  Iowa  City,  Iowa  52240 
Tel. : (319)  353-5580 

FUNCTIONAL  ABSTRACT 

This  analysis -of-variance  routine  uses  between-subject  designs 
for  one,  two,  or  three  factors  as  described  by  Lindquist1. 

It  includes  the  simple  randomized,  the  two-dimensional  iactorial 
(AxB) , and  the  three-dimensional  factorial  (AxBxC) . {mote:  It 

includes  the  7044  programs  S IMRAN,  ABFT,  and  ABCFT.)  Propor- 
tionality must  exist  between  the  corresponding  cells  (treatment 
sub-groups)  from  row  to  row  or  from  column  to  column  of  the 
table  for  the  AxB;  for  AxBxC  there  must  be  proportionality 
between  the  cells  of  at  least  two  oblongs  in  the  same  layer  and 
between  corresponding  oblongs  for  all  layers.  The  program  can 
handle  up  to  830  scores  per  treatment  group  and  a maximum  of 
25  treatment  groups  in  each  of  the  A,  B,  and  C dimensions.  Input 
data  may  be  on  cards,  tape  or  disk.  Output  includes  a summary 
table  as  well  as  i>ums , means,  variances,  and  standard  deviations 
for  each  group.  For  the  AxB  and  the  AxBxC  designs,  the  relevant 
marginal  sums  and  means  are.  also  printed. 


SABCA  is  a between-subject  design  for  one  (A) , two  (A  and  B) , or 
three  (A,  B,  and  C)  dimensions;  that  is,  a completely  randomized 
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design  concerning  inter -subj ect  relations  using  different 
subjects  for  each  treatment  group.  The  AxB  design  can  be  con- 
sidered as  b repetitions  of  the  simple  randomized  design  where 
b is  the  number  of  treatments  in  the  B dimension.  Likewise, 
AxBxC  can  be  regarded  as  c repetitions  of  AxB.  Thus  AxB  is 
treated  as  AxBxC  with  one  C treatment,  and  the  simple  random- 
ized is  treated  as  AxBxC  with  one  B and  one  C treatment.  The 
program  uses  exactly  the  method  described  by  Lindquist1  (pp.  49- 
56,  121-125,  Chs . 9 and  10) . 

Restrict! ons 

Proportionality  as  described  above  is  required.  Otherwise, 
negative  sums  of  squares  may  result. 

The  user  should  be  sure  that  the  sum  of  squared  scores,  as  well 
as  the  other  sums,  is  less  than  1075.  Otherwise,  overflow 
will  result  causing  an  error  and  incorrect  output. 

The  program  handles  up  to  830  scores  per  treatment  group  and 
a maximum  of  25  treatments  per  dimension. 

Machine  Requirements 

The  program  runs  under  360  operating  system  and  can  handle  card, 
disk,  or  tape  input.  It  requires  19K  bytes  of  core  storage. 

REFERENCES 

1.  Lindquist,  E.F. , Design  and  Analysis  of  Experiments  in 
Psychology  and  Education , (Houghton  Mifflin  Company, 
Cambridge,  Mass.,  1953). 
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DESCRIPTIVE  TITLE 
CALLING  NAME 


Numerical  Frequency  Analysis 
NUMFREQ 


INSTALLATION  NAME 


AUTHOR(S)  AND 
A F F I L I AT I ON ( S ) 


The  University  of  Iowa 
University  Computer  Center 

Louise  R.  Levine 

The  University  of  Iowa  Computer  Center 


LANGUAGE  FORTRAN  IV 


COMPUTER 
PROGRAM  AVAILABILITY 


IBM  360/65 

Decks  and  listings  presently  available 


CONTACT  Mrs.  Louise  R.  Levine,  Program  Librarian, 
University  Computer  Center,  The  Univ. 
of  Iowa,  Iowa  City,  Iowa  52240 
Tel.:  (319)  353-5580 

FUNCTIONAL  ABSTRACT 


NUMFREQ  gives  a frequency  distribution  table  similar  to  those 
found  in  most  statistical  books.  It  tells  how  many  times  a 
value  occurred  in  the  variable  and  gives  the  percentage  of  the 
total,  cumulative  percentage,  and  cumulative  frequency  for  each 
value.  In  addition,  the  mean,  standard  deviation  and  standard 
error  of  the  mean  are  calculated  for  each  variable.  Missing 
data  are  represented  as  a blank  or  minus  zero,  or  by  using 
missing  data  codes. 
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DESCRIPTIVE  TITLE 
CALLING  NAME 
INSTALLATION  NAME 


AUTHOR) S ) AND 
AFF I L I AT  ION ( S ) 

LANGUAGE 

COMPUTER 


Simple  Multiple  Linear  Regression 
MISREGN 

The  University  of  Iowa 
University  Computer  Center 

Louise  R.  Levine 
University  Computer  Center 

FORTRAN  IV  (G) 

IBM  360/65 


PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 

CONTACT  Mrs.  Louise  R.  Levine,  Program  Librarian, 
University  Computer  Center,  The  Univ. 
of  Iowa,  Iowa  City,  Iowa  52240 
Tel.:  (319)  353-5580 


FUNCTIONAL  ABSTRACT 

MISREGN  performs  multiple  linear  regression,  producing  means, 
standard  deviations  and  correlation  coefficients.  The  multiple 
R,  standard  error  of  estimates,  F ratio,  degrees  of  freedom  of 
regression,  Beta  weights,  regression  coefficients  and  y intercept 
are  calculated  from  a chosen  subset  of  the  correlation  matrix. 
Residuals  may  be  computed.  Correlations  are  calculated  using 
a pairwise  technique.  Fifty  variables  are  allowed.  Missing 
data  are  allowed  in  the  form  of  blanks  or  minus  zero  (-0). 

Caution:  The  distortion  due  to  the  missing  values  may  cause 

the  results  of  multivariate  analysis  to  be  meaningless, 

REFERENCES 

Cooley,  W.W.,  and  Lohnes , P.R. , Multivariate  Procedures  for 
the  Behavioral  Sciences  , (John  Wiley  § Sons , Inc.,  N.Y., 
1962),  pp.  31-35. 
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DESCRIPTIVE  TITLE 
CALLING  NAME 
INSTALLATION  NAME 

AUTHOR(S)  AND 
AFFILIATION(S) 


LANGUAGE 


Test -Scoring  and  Item-Analysis  Package 

(a)  QUICKSCORE;  (b)  ITEMSTEP;  (c)  ITEMRS 

Wharton  Computational  Services 
Wharton  School  of  Finance  and  Commerce 
University  of  Pennsylvania 

Daniel  Ashler 
Daniel  Bricklin 
David  Sheinson 

Wharton  Computational  Services 
FORTRAN 


COMPUTER  IBM  360/75 

PROGRAM  AVAILABILITY  Available  to  process  data  at  Wharton 

Computational  Services 

CONTACT  Daniel  Ashler,  Wharton  Computational 

Services,  Wharton  School  of  Finance  and 
Commerce,  Dietrich  Hall,  University  of 
Pennsylvania,  Philadelphia  P'. . 19104 
Tel.:  (215)  594-6422 

FUNCTIONAL  ABSTRACT 

The  Test-Scoring  and  Item-Analysis  Package  currently  consists  of 
three  programs,  QUICKSCORE,  ITEMSTEP,  and  ITEMRS.  Together,  they 
provide  a flexible  facility  for  tasks  that  range  from  simple  scor- 
ing of  tests  to  the  most  sophisticated  test  analysis  currently 
available.  The  best  features  of  item-analysis  programs  in  use  on 
various  campuses  have  been  incorporated. 

QUICKSCORE 

...is  the  least  expensive  of  the  three  programs  to  use.  It  scores 
tests  and  lists  the  examinees  and  their  scores,  first  in.  alpha- 
betical order  and  then  in  order  of  score.  Up  to  500  examinees  can 
be  scored  at  once.  However,  the  input  can  be  "batched;”  that  is, 
several  groups  of  cards  of  up  to  500  each  can  be  scored  in  this 
manner,  one  after  another.  Beside  each  examinee’s  name  is  printed 
his  Social  Security  number,  his  score  (which  has  been  corrected 
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for  chance  success),  the  number  of  items  that  he  got  correct, 
that  he  got  incorrect,  that  he  omitted,  and  the  number  of  items 
not  reached.  The  corrected  score  gives  +1  for  each  item  answered 
correctly  and  — ?/(c— 1)  for  each  answered  incorrectly,  where  c is 
the  number  of  choices  per  item.  Omitted  items  are  scored  0, 


A brief  item  analysis  is  then  performed  for  each  question.  First, 
the  estimated  fraction  of  the  examinees  who  knew  the  right  answer 
is  computed  (difficulty  of  question) . The  examinees  are  then 
partitioned  into  an  upper  and  a lower  group  on  the  basis  of  total 
test  score,  these  groups  being  equal  or  nearly  equal  in  size.  A 
2X2  table  is  constructed  as  follows. 


Upper  half 
Lower  half 


No.  Rights  No.  Wrongs 


A 

5 

C 

n ' 

Two  indices  are  computed  on  this  table:  # correlation  coefficient 
(PHI)  and  a ratio  index  (RI) . For  a test  with  N choices  per  ques- 
tion and  U examinees  in  the  upper  half  and  L examinees  in  the  lower, 
the  two  indices  are  defined  as  follows. 


PHI  = 


RI 


AD  - BC 

[ (A+B)  (A+C)  (OD)  (B+D)P 

| arctan  log*  (UPSC/LOWSC)  , 


where 

and 


UPSC  - A - ^ 

lowsc  - c-~  ^ . 


Both  indices  can  have  values  in  the  range  —1  to  1.  The  ratio 
index  reflects  the  extent  of  discrimination  between  the  upper  and 
lower  groups  as  well  as  the  correlation  of  the  score  on  the  given 
question  with  total  test  score. 

A vertical  histogram  of  the  score  distribution  follows,  in  which, 
however,  minus  scores,  scores  of  zero,  and  scores  of  one  are  all 
counted  in  the  score  category  of  one.  Test  statistics  follow,  in 
which  are  given  the  number  of  questions  in  the  test,  the  number 
of  choices  per  item,  the  number  of  examinees , a copy  of  the  scor- 
ing key,  and  the  means,  standard  deviations , and  variances  of  the 
scores. 
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ITEMSTEP 

...not  only  performs  the  same  scoring  as  QUICKSCORE  but  also  pro- 
vides fuller  item  analysis  and  a stepwise- reduction  feature.  After 
scoring  and  analysis,  one  or  more  questions  (items)  are  delete^ 
on  the  basis  of  some  criterion  (supplied  as  a parameter) , after 
which  the  shortened  test  is  rescored  and  reanalyzed.  The  cycle 
of  shortening  and  reprocessing  is  repeated  as  many  times  as  speci- 
fied. One  of  three  different  indices  may  be  specified,  on  the 
basis  of  which  the  less  desirable  items  shall  be  eliminated.  The 
first  is  the  W index,  which  is  a weighted  combination  of  the  Davis1 
difficulty  and  discrimination  indices.  The  second  is  the  P- adjusted 
index,  which  is  the  proportion  of  correct  response , adjusted  or 
corrected  for  chance  success.  The  third  is  the  contribution  of 
the  item  to  the  total  test  variance.  The  user  specifies  either  the 
index  level  required  for  retention  of  an  item  or  that  some  fixed 
number  of  items  with  the  worst  index  values  be  dropped  at  each 
cycle.  A reliability  coefficient  is  also  computed.  The  stepwise- 
reduction  process  tends  to  produce  successive  score  distributions 
that  are  more  and  more  rectangular. 

ITEMRS 

...is  the  most  advanced  item-analysis  program  presently  available. 
First,  it  provides  a header  page,  in  vhich  the  indices  are  ex- 
plained. Then  there  are  optional  printouts  of  the  main  matrices 
produced  during  the  run:  namely,  the  sum-of-products  matrix, 
variance-covariance  matrix,  and  the  product-moment  correlation 
matrix.  (It  should  be  noted  that  the  correlations  are  product- 
moment  and  not  point  biserial  because  the  items  are  not  scored 
dichotomous ly , ) Next,  an  optional  cluster  analysis  is  performed 
on  the  correlations  after  they  have  been  transformed  to  Fisher’s 
Z's.  (A  cluster  analysis  is  quicker  and  less  expensive  than 
factor  analysis  and  for  many  purposes  is  just  about  as  useful.) 

Each  pass  produces  larger  clusters  and  fewer  of  them. 

Next,  the  examinee’s  scores  are  listed  in  a tabulation  like  that 
of  QUICKSCORE,  in  order  by  name  and  then  by  score.  Alongside 
the  listing  of  the  scores  are  16  blank  columns.  If  desired,  data 
may  be  printed  in  these  columns,  such  as  scaled  scores,  grades, 
or  comments.  (For  example,  to  print  scaled  scores,  one  provides 
a card  for  each  possible  score  that  can  be  obtained,  specifying 
what  shall  be  printed  for  that  score.) 

A large  number  of  indices  are  computed  for  each  item,  including 
P (proportion  of  correct  responses)  and  Q (proportion  of  incorrect 
responses),  both  unadjusted  and  adjusted  for  chance  success;  the 
variance  contribution  of  the  item;  the  product— moment  correlation 
of  the  item  with  the  total  score;  the  ’’latent”  correlation,  which 
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is  the  estimate  of  the  correlation  between  the  underlying  ability 
to  answer  the  item  correctly  and  the  total  score;  and  the  Fisher's 
Z transform  of  the  product-moment  correlation.  Also,  the  effective 
number  of  choices  (that  is,  the  number  of  choices  that  actually 
attracted  examinees)  the  estimated  proportion  who  knew  the  answer 
(based  on  the  effective  number  of  choices)  , the  Davis  difficulty 
and  discrimination  indices,  the  W index,  which  is  a weighted  com- 
bination of  the  Davis  indices,  and  the  index  DICAP,  which  measures 
the  deviation  of  the  responses  to  this  item  from  the  ideal  pattern 
in  which  50%  of  the  examinees  would  choose  the  correct  alternative 
and  the  remaining  50%  would  distribute  equally  over  the  remaining 
alternatives.  Optionally,  a tabulation  of  the  number  of  responses 
to  each  alternative  is  given  for  each  fifth  of  the  examinees. 

Following  the  item  analysis,  a histogram  is  printed,  followed  by 
test  statistics,  including  the  covariance  reliability  coefficient, 
the  KR-20  reliability  coefficient,  the  standard  error  of  measure- 
ment, the  variance  error  of  measurement,  and  the  test  mean,  stan- 
dard deviation,  and  variance  of  total  test  scores. 


REFERENCES 

1.  Davis,  F.B. , Item  Analysis  Data  (Harvard  University  Press, 
Cambridge,  Mass-,  1949). 
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DESCRIPTIVE  TITLE 
CALLING  NAME 


Smallest  Space  Analysis 
SSA-1 


INSTALLATION  NAME 


Office  of  Data  Analysis  Research- 
Educational  Testing  Service 


AUTHOR(S)  AND 
AFF ILI ATION(S) 


Procedure  due  to: 


Program  due  to: 
Adaptation  due  to  ; 


L.  Guttman 
J.  Lingoes 

University  of  Michigan 
J.  Lingoes 

University  of  Michigan 
D.  Kirk 

Educational  Testing 
Service 


LANGUAGE 


MAP 


COMPUTER 


IBM  360/65 


PROGRAM  AVAILABILITY 


Decks  and  listings  presently  available 


CONTACT 


Mr.  Ernest  Anastasio>  Off.  of  Data  Anal. 
Research,  Educational  Testing  Service 
Rosedale  Road,  Princeton,  N.J.  08540  ^ 

Tel.:  (609)  921-9000  ext.  2552 


FUNCTIONAL  ABSTRACT 


SSA--1  represents  a ncnmetric  technique  for  finding  the  smallest 
Euclidean  space  for  a configuration  of  points.  To  quote  from 
the  author's  description, 


Briefly  stated,  the  problem  posed  for  the .. .program  is : 
given  a matrix  of  inequalities  among  pairs  of  points 
in  a metric  or  nonmetric  space,  determine  a set  of 
Euclidean  coordinates  such  that  the  distances  calcu- 
lated from  then  are  a monotonic  function  of  the  ranks 
or  order  among  the  inequalities. 


(The  voluminous  list  of  references  related  to  this  topic  are  avail 
able  through  the  contact  person.)  :’’ 


According  to  the  authors,  a major  computational  advantage  of  this 
program  is  that  it  avoids  the  local  minima  problem  inherent  in 
the  Kruskal  program  (see  E1N  No.  000  0068)  by  employing  a rank- 
image  principle.  The  program  can  handle  up  to  70  variables  in 
ten  dimensions. 
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DESCRIPTIVE  TITLE 
CALLING  NAME 


Be.t  Least  fquares  Polynomial 
Approximation  Subroutine 

LSPOL 


INSTALLATION  NAME  The  University  of  Iowa 

University  Computer  Center 


AUTHOR(S)  AND  James  Hurt 

AFFILIATION(S)  Department  of  Mathematics 

University  of  Iowa 


LANGUAGE  FORTRAN  IV 


COMPUTER  IBM  360/65 


PROGRAM  AVAILABILITY 


Decks  and  listings  presently  available 


CONTACT  Mrs.  Louise  R.  Levine,  Program  Librarian, 
University  Computer  Center,  The  Univ. 
of  Iowa,  Iowa  City,  Iowa  52240 
Tel. : (319)  353-5580 

FUNCTIONAL  ABSTRACT 


The  LSPOL  routine  computes  the  coefficients  of  the  polynomial 
of  degree  n which  best  approximates  (in  the  least  squares  sense) 
a set  of  data.  The  degree  of  the  polynomial  must  be  less  than 
or  equal  to  20.  The  method  used  is  that  of  Beckett  and  Hurt1. 

REFERENCES 


1.  Beckett,  R. , and  Hurt,  J, , Numerical  Calculations  and 

Algorithms , (McGraw-Hill  Book  Co.,  Inc.,  New  York,  1967), 
pp.  264-290.  V 
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DESCRIPTIVE  TITLE  Stepwise  Regression  Analysis 


CALLING  NAME  STEPREGN 


INSTALLATION  NAME 


AUTHOR ( S ) AND 
A F F I L I AT  I ON ( S ) 


LANGUAGE 


’"he  University  of  Iowa 
University  Computer  Center 

Louise  R.  Levine 

The  University  of  Iowa  Computer  Center 
Revision  of  BMD02R  program 

FORTRAN  IV 


1 

4 


COMPUTER 


IBM  360/65 


PROGRAM  AVAILABILITY 

CONTACT 


FUNCTIONAL  ABSTRACT 


Decks  and  listings  presently  available 

Louise  R.  Levine,  Program  Librarian, 
University  Computer  Center,  The  Univ. 
of  Iowa,  Iowa  City,  Iowa  52240 
Tel. : (319)  353-5580 


STEPREGN  computes  a sequence  of  multiple  linear  regression 
equations  in  a stepwise  manner.  At  each  step  one  variable  is 
added  to  the  regression  equation.  The  variable  added  is  the 
^ofreT which  makes  the  greatest  reduction  in  the  error  >sum  of 
squares.  In  addition,  it  is  the  variable  which  has  highest 
partial  correlation  with  the  dependent  variable  partialed  on 
the  variables  which  have  already  been  added;  and  it  is  the 
variable  which,  if  it  were  added,  would  have  the  highest  F 
value.  Variables  can  also  be  forced  into  the  regression  equa- 
tion. Non- forced  variables  are  automatically  removed  when 
their  F values  become  too  low.  Regression  equations  with  or 
without  the  regression  intercept  may  be  selected. 

Limitations  per  problem: 

number  of  original  variables  (2<p<80) 
number  of  variables  added  by  transgeneration  C~9£q<78) 
total  number  of  variables  (2<p+q<80)  ~ 

number  of  Sub-problem  Cards  Tl£s<9P) 
number  of  Variable  Format  Cards  Jl<k£l0) 
number  of  variables  to  be  plotted  T0£i£30) 
number  of  cases  (i£n£9999) 
number  of  Transgeneration  Cards  (0<m<99) 
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Estimation  of  output  pages  per  problem. 

Number  of  pages  = no-  of  StePS;,P  - 5 per  sub-problem. 


Transgeneration  of  the  variables  is  allowed  (see  Transgeneration 

Codes) . 


REFERENCE 

Dixon,  W.J.,  (Ed.),  BMP:  Biomedioal 

of  Calif.  Press,  Berkeley,  Calif 


Computer  Programs » (Univ . 
, 1967) , pp.  233-259d. 
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DESCRIPTIVE  TITLE 

General  Program  for  Multivariate 
Cross -classification 

CALLING  NAME 

NUCROS 

INSTALLATION  NAME 

The  University  of  Iowa 
University  Computer  Center 

AUTHOR(S)  AND 
AFFILiATION(S) 

K.  Janda 

Northwestern  University 

Adapted  for  IBM  7044:  Merle  Wood 

Political  Science 
Department 
University  of  Iowa 

Converted  for  IBM  360:  Janice  Lewis 

University  Computer 
Center 

University  of  Iowa 

LANGUAGE 

FORTRAN  IV  (G) 

COMPUTER 

IBM  360/65 

PROGRAM  AVAILABILITY 

Decks  and  listings  presently  available 

CONTACT 

Mrs.  Louise  R.  Levine,  Program  Librarian, 
University  Computer  Center,  The  Univ. 
of  Iowa,  Iowa  City,  Iowa  52240 
Tel. : (319)  353-5580 

FUNCTIONAL  ABSTRACT 

NUCROS  prepares  multivariate  cross -classifications  in  accordance 
with  user- supplied  instructions.  It  will  compute  row  and  column 
sums,  and  if  the  user  desires,  it  will  also  compute  row  and 
column  percentages,  the  chi  square  value,  the  contingency  coef- 
ficient, and  the  Kendall  tau-b  or  tau-c,  the  Goodman -Kruskal 
gamma,  and  Somers  Dyx  and  DXy  correlation  coefficients.  There 
may  be  up  to  40  variables  and  up  to  72  tables  processed  for  each 
cycle,  with  a maximum  of  99  cycles.  Two  variables  are  cross - 
classified  in  each  table,  but  a third  and  fourth  variable  may 
be  held  constant.  The  data  are  assumed  to  be  positive  integers. 

REFERENCES 

Janda,  K.,  Data  Processing  f (Univ.  of  Northwestern  Press, 
Evanston,  111.,  1964). 
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DESCRIPTIVE  TITLE 
CALLING  NAME 


Data  Survey  and  Normality  Test 
NORMSURV 


\ 

b 


V 


■y 


y 


f 

■! 


■4> 


INSTALLATION  NAME 


AUTHOK(S)  AND 
AFFILIATION (S) 


The  University  of  Iowa 
University  Computer  Center 

Carol  Hopkins 

Yale  University  Computer  Center 

Revised  by  Louise  Levine 

The  University  of  Iowa  Computer  Center 


LANGUAGE  FORTRAN  IV 


COMPUTER  IBM  360/65 

PROGRAM  AVAILABILITY  Decks  and  listings  presently  available 

CONTACT  Louise  R.  Levine,  Program  Librarian, 

University  Computer  Center,  The  Univ. 
of  Iowa,  Iowa  City,  Iowa  52240 
Tel.:  (319)  353-5580 

FUNCTIONAL  ABSTRACT 

NORMSURV  allows  the  user  to  test  the  hypothesis  that  his  data  are 
normally  distributed,  using  a chi-square  test.  Missing  data  are 
detected  as  either  minus  zero  or  blank  in  the  input  data.  Values 
of  zero  are  considered  to  be  valid  and  are  used  in  all  calcula- 
tions. Means,  standard  deviations  and  a list  of  outliers  (see 
below)  will  be  indicated  on  the  output.  Transformations  are 
allowed  to  generate  new  variables  or  to  change  any  variable 
before  the  analysis  is  done.  A median  and  test  of  skewness  are 
also  calculated. 

The  data  are  scanned  variable  by  variable  for  missing  data. 

Means  and  standard  deviations  are  calculated  using  only  the 
number  of  non-missing  observations.  The  data  are  then  standard- 
ized (mean  = 0,  variance  « 1),  checked  for  extremes , and  placed 
in  a 10-cell  frequencies  distribution.  The  limits  of  the  cells 
are  the  deciles  of  the  normal  distribution  of  standardized  data. 
The  estimate  of  chi-square  has  seven  (7)  degrees  of  freedom 

because  three  degrees  are  lost  in  estimating  p by  x,  a by  s,  and 
10 

forcing  . I f * k where  f is  the  expected  frequency  in  each 
cell.  1=1  e n e 
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Output  includes  the  following: 

— list  of  transformation  cards, 

— list  of  data  before  and  after  transformation  (optiunalj, 

— list  of  missing  observations, 

— number  of  non  missing  observations,  sample  mean  and  standard 
deviation 

— list  of  observations  whose  standard  scores  are  greater  in  ab- 
solute value  than  an  extreme  value  of  the  user’s  choice 
(outliers) , 

— a graph  of  the  cell  frequencies 
— an  estimated  chi-square  statistic. 
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DESCRIPTIVE  TITLE  Fitting  Nonlinear  Regression  Functions 


CALLING  NAME 
INSTALLATION  NAME 


AUTHOR ( S ) AND 
AFFIL IATIGN(S) 


TARSIER 

f.4 

The  University  of  Iowa 
University  Computer  Center 

J.D.  Atkinson 
Statistical  Laboratory 
Iowa  State  University 


LANGUAGE  FORTRAN 


COMPUTER  IBM  360/65 


PROGRAM  AVAILABILITY  Available  for  use;  not  distribution 

CONTACT  Louise  R.  Levine,  Program  Librarian 
Applications  Programming,  University 
Computer  Center,  The  University  of 
Iowa,  Iowa  City,  Iowa  52240 
Tel.:  (319) 

FUNCTIONAL  ABSTRACT 
* 

TARSIER  is  a programmed  method  for  the  fitting  of  nonlinear 
regression  functions.  The  main  program  implements  Hartley's1 
Modified  Gauss — Newton  Method  for  Fitting  of  Non-Linear 
Regression  Functions  by  Least  Squares.  A subroutine,  FCNT, 
is  written  for  each  individual  application  of  TARSIER,  des- 
cribing the  function  to  be  fitted. 

The  Modified  Gauss-Newton  Method  (MGN)  is  iterative  and  requires 
a starting  value  for  each  parameter  to  be  estimated.  The 
efficiency  of  the  MGN  method  depends  on  the  reasonable  selec- 
tion of  the  starting  values. 

REFERENCES 

1.  Hartley,  H.O.,  "The  Modified  Gauss -Newton  Method  for  the 
Fitting  of  Non-Linear  Regression  Functions  by  Least 
Squares,"  Technometrics,  Vol . 3,  No.  2 (May  1961), 
pp.  269—280.  Reprint  Series  No.  90,  Stat.  Lab.,  Iowa 
State  University. 
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2.  Hartley,  H.O.,  and  Booker,  A.  , "Nonlinear  Least  Squares 
Estimation,"  Annals  of  Math.  Stat.,  36:2  (April  1965), 
pp.  638-650.  Reprint  Series  No.  165,  Stat.  Lab.,  Iowa 
State  University. 

3.  Faddev,  D.K. , Computationa 1 Methods  of  Linear  Algebra 

(New  York:  Dover  Publications  Inc.,  1959)  pp.  105-111. 

4.  Atkinson,  J.D. , "TARSIER,"  (Ames,  Iowa:  Iowa  State 

University  Statistical  Laboratory,  1969).  Available 
from  the  EIN  Office  at  the  cost  of  reproduction  and 
mailing. 
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DESCRIPTIVE  TITLE 


Student’s  t Test 


CALLING  NAME  STUDENTT 


INSTALLATION  NAME 


AUiHOR(S)  AND 
AF F I L I AT  I ON ( S ) 


LANGUAGE 

COMPUTER 


The  University  of  Iowa 
University  Computer  Center 

Modified  version  version  of  BMDX7o  (T  Program) 
from  U.C.L.A. 

Louise  R.  Levine 
University  Computer  Center 
The  University  of  Iowa 

FORTRAN  IV 

IBM  360/65 


PROGRAM  AVAILABILITY 


Decks  and  listings  presently  available 


CONTACT 


Mrs.  Louise  R.  Levine,  Program  Librarian, 
Applications  Programming,  University 
Computer  Center,  The  University  of 
Iowa,  Iowa  City,  Iowa  52240 
Tel. : (319)  353-5580 


FUNCTIONAL  ABSTRACT 


This  program  computes  t statistics  and  associated  probability 
levels  to  test  the  equality  of  the  means  of  two  groups  based 
on  pooled  and  separate  variance  estimates.  An  F statistic 
and  associated  probability  level  for  the  equality  of  group 
variances  is  also  computed.  Paired  comparison  t ratios  may 
be  obtained  through  transgeneration.  Groups  are  defined  in 
two  possible  ways:  1)  variable  vs.  variable,  or  2)  parti- 

tioned variable.  Several  dependent  variables  may  be  analyzed 
simultaneously.  Each  problem  may  contain  from  one  to  twenty 
subproblems.  The  cases  to  be  included  in  each  subproblem 
are  determined  through  Boolean  selection.  Transgenerations 
a:*e  available  and  dfita  specified  as  "missing"  will  be  deleted. 
Variables  transgenerated  from  variables  with  missing  values 
will  be  considered  missing. 

Output 

Output  from  this  program  includes  F ratio  of  variances,  t value 
'based  on  pooled  variance  estimate) , t value  (based  on  separate 
variance  estimate),  two-tailed  probability  levels  for  each  t 
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and  for  the  F,  means,  standard  deviations,  standard  error  of 
the  means,  and  number  of  observations  included  in  the  compu- 
tation of  the  means,  standard  deviations,  and  standard  error 
of  the  means. 

Limitations  per  problem 

p — number  of  original  variables  (l<p£l99) 
n —number  of  cases  (l£n£32 ,000) 

q — number  of  variables  added  to  the  original  set  after 
transgeneration  (-198£q£99) 

p+q  — total  number  of  variables  output  (l£p+q<100) 

m — number  of  Transgeneration  Cards  (0<m£l00) 

D — number  of  Missing  Value  Cards  (0<D£l00) 

b — number  of  Sub -problem  Selection  Cards  per  subproblem 
(l<b<2) 

K — number  of  Variable  Format  Cards  (1<K<10) 

Machine  Requirements 

STUDENTT  requires  124K  bytes  during  execution  and  uses  a 
i pecial  OS  Assembler  Language  program,  BLNK,  for  missing 
data. 


2 


r 

o 


2 


t » 

Ay 


1/71 


000  0129 


H DU COM 


EDUCATIONAL  INFORMATION  NETWORK 


000  0130 


DESCRIPTIVE  TITLE 
CALLING  NAME 


Correlation  and  Multiple  Linear 
Regression 

UMST500 


INSTALLATION  NAME  University  of  Minnesota 

University  Computer  Center 

AUTHOR ( S ) AND  Unknown 

AFFILIATION(S) 

LANGUAGE  CDC  Fortran  IV 


COMPUTER  CDC6600  (Scope  3.1.6) 


PROGRAM  AVAILABILITY  Deck  and  listing  currently  available 

CONTACT  William  Craig,  EIN  Tech.  Rep. , Center 
for  Urban  and  Regional  Affairs,  Univ. 
of  Minn. , 311  Walter  Library, 
Minneapolis,  Minn.  55455 
Tel.:  (612)  373-7833 

FUNCTIONAL  ABSTRACT 

This  program  performs  a correlation  analysis  followed  by  a 
multiple  linear  regression.  This  program  does  not  handle 
missing  data.  Any  or  all  of  the  following  may  be  calculated 
and  given  as  output: 

1.  Raw  cross-product  matrix 

2.  Cross-product  matrix  about  the  means 

3.  Covariance  matrix 

4.  Means  and  standard  deviations 

5.  Correlation  coefficient  matrix 

6.  Multiple  correlation  coefficient 

7.  Ordinary  regression  coefficients  and  their  standard  errors 

8.  Normal  regression  coefficients  and  their  standard  errors 

9.  Total  sum  of  squares  of  the  dependent  variable  about  its 
mean,  separated  into  regression  sum  of  squares  and  error 
sum  of  squares 

10.  Standard  error  of  estimate 

11.  t statistics  for  testing  significance  of  regression  coeffi- 
cients (regression  coefficient  divided  by  the  standard 
error  of  that  coefficient) 

12.  Partial  correlation  coefficients  of  the  dependent  variable 
with  the  independent  variables 
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13.  Inverse  of  correlation  matrix  with  dependent  variable 

14.  Check  on  accuracy  of  inverse 

15.  Covariance  matrix  of  normal  regression  coefficients 

16.  Inverse  of  cross-product  matrix  (about  means)  without 
the  dependent  variable 

17.  Back  solution:  observed  dependent  variable  minus  pre- 

dicted dependent  variable  (residual)  for  all  observations 
(The  Durbin-Watson  statistic  is  output  when  this  option 
is  chosen.) 

Seven  different  transformations  of  all  variables  can  be  made. 
Twenty-one  methods  of  transformation  and/or  generation  of  in- 
dividual variables  are  possible.  (See  User  Instructions: 

Problem  Card  and  Transgeneration  Cards*) 

Restrictions  on  J,  the  number  of  variables: 

J £ 216  if  only  a correlation  solution  is  called  for; 
i.e.,  outputs  1—5  above. 

J £ 145  if  a regression  solution  is  called  for,  excluding 
outputs  14—16  above. 

J £ 90  if  a regression  solution  is  called  for  including 
all  the  above;  i.e.,  outputs  1—17. 

Restrictions  on  N,  the  number  of  observations  (or  individuals) 

N £ 216-1  = 32,767  if  N is  supplied  to  the  program  by  an 
input  card. 

N £ 2*7— 1 = 10 14  if  the  program  is  to  count  the  number  of 
observations  as  they  are  read  in. 

This  program  can  compute  any  multiple  regression  equation  which 
involves  variables  contained  in  the  correlation  matrix  (output  5 
above);  6—17  may  be  computed  for  each  such  equation.  Any  vari- 
able ma'’’  be  named  as  the  dependent  variable. 

An  optional  feature  of  this  program  is  the  calculation  of  all 
possible  regression  equations  involving  one  dependent  variable 
and  up  to  10  independent  variables . For  example,  if  y is  the 
dependent  variable  and  xi , x2,  x3,  are  independent  variables, 
then  the  following  regressions  would  be  obtained: 

y and  Xj  y and  X\ , x2 

y and  x2  y and  xi,  x3 

y and  x3  y and  x2 , x3 

y and  Xi , x2 , x3 
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An  additional  option  is  the  use  of  a special  calculation  tech- 
nique to  compute  the  cross-product  matrix  (about  means),  without 
possible  loss  of  significant  digits,  directly  from  the  input 
data. 
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UESCRIPTI Vt  TITLE 
CALLING  NAME 
INSTALLATION  NAME 

AUTHOR ( S ) AND 
AFFILI ATION(S) 

LANGUAGE 

COMPUTER 

PRO  'RAM  AVAILABILITY 

CONTACT 


FUNCTIONAL  ABSTRACT 


Biomedical  Computer  Programs 
BMD 

Washington  Universi  ty 
Computing  Facilities 

Health  Sciences  Computing  Facility 
University  of  California,  Los  Angeles 

FORTRAN  IV 

IBM  360/50 

Proprietary;  available  for  use  at 
Washington  University.  Available 
for  distribution  from  authors. 

Dr.  C.  B.  Drebes , Mgr.,  Scientific 
Data  Processing,  Computing  Facilities, 
Box  1098,  Washington  University, 

St,  Loui;,  Mo.  63130 

Tel.:  (314)  863-0100  ext.  3141 


The  BMD  package  cjntains  a variety  of  statistical  programs  in 
the  following  areas. 


Description  and  Tabulation 

Multivariate  Analysis 

a.  Factor  Analysis 

b.  Discriminant  Analysis 

c.  Canonical  Analysis 

Regression  Analysis 

a.  Linear 

b.  Polynomial 

c.  Asymptotic 

Analysis  of  Variance  and  Covariance 
Time  Series  Analysis 
Special  Programs 

a.  Life  Table  and  Survival  Rate 

b.  Contingency  Table  Analysis 

c.  Biological  Assay 

d.  Guttman  Scaling 
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REFERENCES 

Dixon,  W. J. „ Ed.,  BMD:  Biomedioal  Computer  Programs  (Berkeley: 

Univ.  of  Cal.  Press,  1968). 

Dixon,  W.J.,  Ed.,  BMD : Biomedioal  Computer  Programs,  X-series 

Supplement  (Berkeley:  Univ.  of  Cal.  Press,  1969). 
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•o  DESCRIPTIVE  HUE 

ii 

o CALLING  NAME 

o 

° INSTALLATION  NAME 


AUTHOR ( S ) AND 
AFFILIATION ( S ) 

LANGUAGE 

COMPUTER 

PROGRAM  AVAILABILITY 

l 


CONTACT 


i 

; ' FUNCTIONAL  ABSTRACT 

GPSS  is  a transaction-oriented  language  designed  for  conducting 
evaluations  and  experiments  concerning  the  behavior  of  systems, 
methods  and  processes.  It  has  a modular  structure  which  per- 
mits "transactions"  to  flow  through  the  system,  where  their 
; interactions  can  be  observed  and  modified.  A "clock"  is  main- 

tained by  which  events  are  either  scheduled  to  occur  or  else 
determined  by  one  of  the  eight  random  number  generators  provided. 

: Information  can  be  obtained  regarding  sequencing  of  operations, 

1 scheduling  and  allocation  rules,  inventories,  queuing  disciplines, 

machine  failures,  etc.  In  general,  various  trade-offs  between 
cost  and  performance  can  be  studied. 

► REFERENCES 

General  Purpose  Simulation  System/ 360 , Introductory  User's  Manual 

■ (IBM  Manual  GH20-0304- 0) , (White  Plains,  N.Y. : IBMCorp. 

Tech.  Pub.  Depart.,  1965). 

General  Purpose  Simulation  System/360 , User's  Manual  (IBM  Manual 
GH 20-0326-3) , (White  Plains,  N.Y. ; IBMCorp.  Tech.  Pub. 
Depart. , 1969) . 

. General  Purpose  Simulation  Syotem/360 , OS  ( Z60A-CS-17X)  Operator's 

Manual  (IBM  Manual  H20-0311),  (White  Plains,  N.Y. : IBM  Corp. 

■ j Tech.  Pub.  Depart.,  1969). 
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General  Purpose  Simulation  System 
GPSS 

Washington  University 
Computing  Facilities 

IBM  Application  Program 


360  Assembly  In  ^uage 
IBM  360/50 

Proprietary;  available  for  use  at 
Washington  University.  Available 
for  distribution  from  IBM. 

Dr.  C.B.  Drebes  Mgr, , Scientific 
Data  Processing,  Computing  Facilities, 
Box  1098,  Washington  University, 

St.  Louis,  Mo.  63130 

Tel.:  (314)  863-0100  ext.  3141 
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DESCRIPTIVE  TITLE 
CALLING  NAME 
INSTALLATION  NAME 

AUTHOR ( S ) AND 
AFFILIATION'0) 

LANGUAGE 


Chi  Square 
UMST520 

University  of  Minnesota 
University  Computer  Center 

Unknown 

CDC  Fortran  IV 


COMPUTER  CDC6600  (Scope  3.1.6.) 


PROGRAM  AVAILABILITY 


Deck  and  listing  presently  available 


CONTACT  William  Craig,  EIN  Tech.  Rep.,  Center 
for  Urban  and  Regional  Affairs, 

Univ.  of  Minn. , 311  Walter  Library, 
Minneapolis,  Minn.  55455 
Tel. : (612)  373-7833 

FUNCTIONAL  ABSTRACT 


This  program  computes  the  chi-square  criterion  on  two-way 
frequency  tables.  Input  data  consist  of  observations  in  a 
contingency  table,  commonly  referred  to  as  an  r X c table, 
with  the  following  restrictions: 

r > 2,  c > 2 

where  r is  the  number  of  rows  and  c is  the  number  of  columns. 
Row  and  column  sums  and  expected  frequencies  may  be  selected 
as  an  optional  output.  Yates’  continuity  correction  is  applied 
in  the  case  of  2 X 2 tables. 


Formulae 
Let 


x. . be  the  data  element  in  the  ith  row  and  jth  column. 

J r 

Sums  of  columns:  n . = E x . . where  r is  the  number  of  rows. 

•J  i«i 


Sums  of  rows:  n.  = E x . . where  c is  the  number  of  columns. 


x. 


ss  1 


1J 
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Total:  N 


c 

E n . 


.1 


Chi  square: 

r c 

Chi  square  = E I 

i=i  j.i 


r:  . n. 


= N 


r c x..‘ 

.5.  * fnrtrJ 

Is1  3=1  i-  • J 


- 1 


The  latter  form  is  used  in  the  program. 
Degrees  of  freedom;  d.f.  = (r—1)  (c—1) 

Yates'  continuity  corrections: 

Given  the  2X2  table: 


total 

Use  this  table  if  (a+c) (a+b)/r  = a 
If  (a+c)(a+b)/r  > a,  then  use 


a b 
c d 

a+b 

c+d 

a+c  b+d 

r 

a + 1/2  b - 1/2 

c - 1/2  d + 1/2 


instead  of 


If  (a+c)(a+b)/r  < a,  then  use 

instead  of 


a - 1/2  b + 1/2 

c + 1/2  d - 1/2 


Expected  frequencits:  f-j  3 n ^n^VN 


a 

c 

b 

d 

a 

b 

c 

d 

O 

O 

O 

o 
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DESCRIPTIVE  TITLE 
CALLING  NAME 
INSTALLATION  NAME 

AUTHOR ( S ) AND 
AFFILIATION(S) 

LANGUAGE 


Missing  Data  Correlation 
UMST530 

University  Computer  Center 
University  of  Minnesota 

Unknown 
CDC  COMPASS 


COMPUTER 
PROGRAM  AVAILABILITY 


CDC  6600  (Scope  3.1.6) 

Deck  and  listing  currently  available 


CONTACT  William  Craig,  EIN  Technical  Repre- 

sentative, Center  for  Urban  and 
Regional  Affairs,  Univ.  of  Minn., 

311  Walter  Library,  Minneapolis, 

Mn.  55455 

Tel. : (612)  373-7833 

FUNCTIONAL  ABSTRACT 

UMST530  computes  Pearsonian  product -moment  correlations  for  all 
possible  pairwise  combinations  of  up  to  130  variables.  For  this 
statistic  and  for  the  matrix  of  covariances,  missing  data,  for 
one  or  both  variables  of  a pair  exclude  that  observation  from 
the  analysis  for  that  pair  only;  other  pairs  with  non-missing 
data  are  retained.  A count  of  non-missing  observations  for  each 
set  of  pairs  is  kept  and  output.  For  each  individual  variable 
a count  is  also  kept  and  output  of  the  non-missing  observations. 
For  those  observations  a mean,  variance  and  standard  deviation 
are  output. 


Formulae 

Let  Xni  denote  the  nth  observation  of  variable  i where  n = 1,  2, 
...,  NOBS  and  i = 1,  2,  ...,  NVAR,  i.e.  a total  of  NVAR  vari- 
ables with  NOBS  observations.  Let  Anij  =0  if  either  Xni  or 
Xnj  is  missing  and  Anij  ■ 1 otherwise, 


Count : 


If 
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Mean : 


Variance : 


Covariance : 


X.  . 

1 

Nij 

NOBS 

I 

n=  1 

A ..  . 
nx  3 

Xni 

1 

NOBS 

v.  . 

13 

JL 

nt: 

13 

X 

n=  1 

A . . 
nij 

(Xni  - 

1 

NOBS 

c.  . 

13 

1 

N.  . 
13 

I 

n=  1 

Anij 

(Xni  " 

o 

o 

o 


ni 


Correlation:  r. . = c. . / (v-.v..)1/2 

ij  13  i)  31 

The  user  must  note  that  Njj  = 0 is  possible  and  that  output 
results  will  be  zero  for  that  i and  j,  and  mean  nothing.  Also, 
if  vij  = 0 (or  vji  = 0),  the  correlation  will  be  zero  and  mean 
nothing. 
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DESCRIPTIVE  TITLE  Nonparametric  (Rank  Order)  Statistics 


CALLING  NAME  UMST540 


INSTALLATION  NAME 


AUTHOR ( S ) AND 
AFFILIATION(S) 


LANGUAGE 


University  of  Minnesota 
University  Computer  Center 

David  Braddock 

Museum  of  Natural  History 

Micheal  Frisch 
University  Computer  Center 

CDC  Fortran  IV 


COMPUTER  CDC6600  (Scope  3.1.6) 

PROGRAM  AVAILABILITY  Deck  and  listing  currently  available 

CONTACT  William  Craig,  EIN  Technical  Repre- 

sentative, Center  for  Urban  and 
Regional  Affairs,  University  of 
Minnesota,  311  Walter  Library, 
Minneapolis,  Minn.  55435 
Tel.:  (612)  373-7833 

FUNCTIONAL  ABSTRACT 

This  program  is  designed  to  rank  input  data,  then  calculate  and 
print  selected  rank-order  statistics.  Any  completely  non- 
numeric (including  blank)  input  field  is  considered  to  be 
missing  data  and  calculations  involving  that  field  are  not  made. 
In  making  this  check  all  non-numerics  (except  a leading  minus) 
are  stripped  from  the  number,  which  will  produce  inaccurate 
results  for  the  user  who  has  non-aligned  punched  decimals, 
e.g.  0.8953  and  59.0  will  be  accepted  as  8953  and  590,  thus 
reversing  the  order  of  the  numbers. 

The  problem  size  limitation  is  a function  of  the  number  of 
variables  and  the  number  of  observations:  2 variables  and 

5000  observations  or  100  variables  and  100  observations  both 
approach  this  limit.  Statistics  include: 

1.  Kruskal-Wallis  One-Way  Analysis  of  Variance  both  corrected 
for  ties  and  uncorrected  for  K independent  samples.  Where 
appropriate,  the  chi-square  probability  is  also  printed. 

The  ranking  in  this  option  is  performed  over  all  elements 

of  data  except  for  missing  data. 
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2.  Spearman  Pink  Correlation  between  all  pairs  of  variables 
over  all  observations  where  both  variables  represent  non- 
missing data.  The  t statistic  and  the  Student’s  t proba- 
bility may  also  be  output.  Rs  is  fully  corrected  for  ties. 

3.  Kendall  Rank  Correlation.  All  statements  made  in  2 above 
apply  here  except  that  the  statistics  p-.'inted  are  tau,  Z, 

S and  the  normal  distribution  probability. 

4.  Kendall  Coefficient  of  Concordance  with  its  associated  chi- 
square  statistic  . nd  probability.  As  with  2 and  3 above, 
the  ranking  is  performed  within  each  separate  variable, 
but  here  a single  missing  variable  will  delete  an  entire 
observation  from  the  analysis. 

Computatior  and  Theory 

The  theory  and  computations  of  this  program  are  to  be  found  in 

Ref.  1. 


Kruskal-Wallis  One-Way  Analysis  of  Variance 
The  statistic  H is  defined  by  the  formula: 


H(uncorrected  for  ties) 


12 

N(N+1) 


k 

Z 

j-1 


3 (N+l) 


where  k = the  number  of  variables 

nj  = the  number  of  observations  for  the  jth  variable 
(excluding  missing  observations) 
k 

N = l nj , the  total  number  of  observations 
j=i  (excluding  missing  observations) 

Rj  = the  sum  of  the  ranks  of  observation  for  the 
jth  variable 


H corrected  for  ties  is  obtained  by  dividing  the  uncorrected 
H by 

M 


m=  l 

- ip-zrjr 


where  tm  is  the  number  of  tied  values  in  a tied  group  of  obser- 
vations and  M is  the  number  of  tied  groups. 


Test  of  significance  of  H - 

Siegel1  suggests  that  if  not  all  nj  < 5,  or  k / 3,  then  a chi- 
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square  table  may  be  used  to  test  the  significance  of  H(d.f.  = 
k— L)  (Table  C in  Siegel).  In  this  case,  the  chi-square  proba- 
bility is  printed  by  UMST540.  Siegel’s  table  0 contains  exact 
probabilities  which  car.  be  used  to  test  the  significance  of  H 
when  all  nj  £ 5 and  k = 3. 

Spearman  Rank  Correlation  Coefficient,  for  two  variables,  x and  y 
Ex2  + Ey  2 - Ed2 

r = — this  formula  corrects  for  ties) 

s 2/Tx2"  Z/2 


where 

Ex2 


N3  - N rp 

12  lx 


where  N is  the  numbei  of  observations,  (missing  data  in  one 
variable  cause  deletion  of  corresponding  data  in  the  other 
variable) , and 


E - - 12  m for  the  x variable 
m=  i 


tm  is  the  number  of  tied  values  in  a tied  group  of  observations 
and  Mx  is  the  number  of  tied  groups  in  the  x variable; 

Ey2  is  the  y-variable  analog  of  x2  ; 

N 

E d?  is  the  numeric  difference  between  rank  on  the 
i=i  x-variable  and  rank  on  the  y-variable  for 

observation  i. 

Test  of  significance  of  rs 

For  large  N (>  10,  according  to  Siegel),  the  following  statistic 
is  distributed  as  Student's  t with  d.f.  = N— 2: 


and  a table  of  Student's  t can  be  used  to  test  the  significance 
of  this  statistic.  In  this  case,  the  Student's  t probability 
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is  printed  by  UMST540.  For  smaller  N,  Siegel  suggests  that  rs 
be  tested  against  an  exact  probability  table.  Table  P in  Siegel 
lists  exact  probabilities  for  N <_  30. 

Kendall  Rank  Correlation  Coefficient  (tau)  for  two  variables, 
x and  y 

S 

Tau  = /1/2  N(N-l)  - T"  /T/  2 N(N-l)  - T 

x y 

where  N is  defined  as  for  rs  above, 

M 

x 

T * 1/2  l t (t  — 1)  for  variable  x , 
m=  i 


T 


y 


is 


the  y-analog  of  T , 


V Mx  and  My 


are  defined  as  for  r 

d 


above . 


S is  derived  as  follows:  Let  x be  the  vector  of  ranks  of  A,  y 

be  the  vector  of  ranks  of  B.  Place  the  elements  of  x in 
ascending  order.  Place  the  elements  of  y associated  with  those 
of  x in  the  same  order. 


Then 

S - SIGN  [y2-yj  + SIGN  [y3-yj  + ...  + SIGN  [yn-yj 
• SIGN  [y 3— y2 3 + SIGN  [y4-y2]  + ...  + SIGN  [yn-y2] 

+ sign  [yn-yn_  j 1 


where  SIGN  [y.  - y.]  = 1 if  the  expression  in  brackets  is 

1 J positive 

=- 1 if  the  expression  in  brackets  is 
negative 

■ 0 if  the  expression  in  brackets  is  zero 

or  if  x.  ® x. 

i.  J 

Test  of  Significance  of  Tau 

For  large  N (Siegel  suggests  N _>  8) , Tau  is  distributed  approxi- 
mately as  the  normal  distribution,  and  its  significance  may  thus 
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DESCRIPTIVE  TITLE 
CALLING  NAME 


Correlation  and  Orthogonal  Factor 
Analy5 is 

UMST550 


INSTALLATION  NAME 


AUTHOR(S)  AND 
AFFILIATION (S) 


LANGUAGE 


University  of  Minnesota 
University  Computer  Center 

Lawrence  Liddiard 
University  Computer  Center 
University  of  Minnesota 

CDC  Fortran  IV 


COMPUTER  CDC6600  (Scope  3.1,6) 

PROGRAM  AVAILABILITY  Deck  and  listing  currently  available 

CONTACT  William  Craig,  EIN  Tech.  Rep.,  Center 

for  Urban  and  Regional  Affairs, 

Univ.  of  Minn. , 316  Walter  Library, 
Minneapolis,  Minn.  55455 
Tel.:  (612)  376-7232 


FUNCTIONAL  ABSTRACT 

This  program  performs  correlation  analysis  followed  by  orthogonal 
factor  analysis.  The  input  is  read  into  the  computer  using 
variable  format;  and  the  input  data  may  have  one  of  three  forms: 
raw  data  by  observation,  lower  triangle  or  a correlation  (or 
pseudo-correlation)  matrix,  or  orthogonal  factor  matrix.  If  the 
input  is  raw  data,  there  are  twenty-one  possible  methods  of 
transformation  and/or  generation  of  individual  raw  variables. 
After  the  above  methods,  or  separately,  one  of  six  complete 
transformations  may  be  made  on  all  of  the  variables  (raw  and 
generated). 


The  following  is  always  given  as  printed  output. 

If  raw  data  input: 

The  standard  error  of  a factor  loading  computed 
from  the  corrected  formula  given  in  Table  B on 
page  441  of  Ref.  1. 

A Name  Card  echo  print  if  Name  Cards  are  used. 

A Trans generation  Card  echo  print  if  transgener- 
ation is  used. 

Total  number  of  observations. 
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. If  raw  data  or  correlation  input: 

The  type  of  factor  analysis  component  with  the  diagonal  un- 
changed, common  factor  with  squared  multiple  correlation  on 
the  diagonal,  common  factor 'with  highest  off  diagonal  absolute 
r value  on  the  diagonal,  image  covariance,  image  correlation 

t or  independent  scale. 

The  average  absolute  value  of  the  off-diagonal  elements. 

‘ The  trace  (sum  of  elements  on  the  diagonal)  of  the  matrix  to 

be  factor  analyzed. 

The  standard  error  of  a factor  loading  times  the  square  root 
of  the  number  of  observations. 

' The  communality  estimates  (the  diagonal  of  the  matrix  to  be 

r factor  analyzed) . 

' The  eigenvalues  for  the  principal -axis  solution,  the  eigenvalue 

percent  of  the  number  of  variables,  accumulative  percentage  of 
the  number  of  variables,  the  eigenvalue  percent  of  the  common 
variance  (trace  of  the  matrix) , and  the  accumulative  percentage 
of  common  variance  for  the  computed  number  of  factors. 

For  all  input: 

The  Problem  Card  echo  print 
The  Format  Card(s)  echo  print 

A message  with  respect  to  the  total  amount  of  computer  core 
not  used  or  needed  above  that  alloted. 

; Any  or  all  of  the  following  may  be  calculated  and  given  as  output: 

1*  Means,  standard  deviations,  variances,  covariances,  correla- 
tions and  raw  cross  products  (not  usually  chosen  as  output 
t because  of  massiveness). 

2.  Means,  standard  deviations  and  the  elements  of  the  lower 
triangle  of  the  correlation  matrix. 

3.  An  echo  of  the  input  correlation  or  pseudo- correlation 
matrix. 

' 4.  The  means  and  standard  deviations  on  a separate  .output  file 

for  factor  scoring  or  punch  output. 

5.  The  elements  of  the  lower  triangle  of  the  image  analysis 
matrix  (correlation,  covariance  or  independent  scale). 

6.  The  data-to-data  transformation  matrix  of  image  analysis 

f on  a separate  output  file  for  factor  scoring  or  punch 

output. 

7.  The  principal-axis  factor-loading  matrix  for  the  computed 
number  of  factors;  bordered  on  the  left  by  the  names 
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(if  supplied),  indices  and  '"ommuna  l i.  ties  (s  im  of  squared 
row  elements)  of  the  variables;  bordered  on  the  bottom  by 
the  variances  (sum  of  squared  column  elements)  and  per- 
centages of  trace  (variance* 100/trace)  of  the  factors. 

8.  The  sorted  principal - axis  factor- loading  matrix  for  the 
computed  number  of  factors;  bordered  on  the  bottom  by  the 
variances  and  percentages  of  trace  of  the  factors.  Each 
column  of  the  factor  loading  matrix  is  sorted  in  descending 
order  with  the  corresponding  variable  indices  or  names 
given  in  a column  to  the  left  of  that  factor  column. 

9.  The  principal-axis  factor- scoring  matrix  for  the  computed 
number  of  factors;  bordered  on  the  left  by  the  names  or 
indices  and  a line  count  within  a variable  set.  This  s?me 
information  is  also  put  on  a separate  output  file  for 
factor  scoring  or  punch  output. 

10.  The  qi.artimax  factor- loading  matrices  for  a stepped  range 
of  factors  and  bordered  as  in  7. 

11.  The  sorted  quartimax  factor- loading  matrices  for  a stepped 
range  of  factors  and  bordered  as  in  8. 

12.  The  quartimax  factor- scoring  matrices  for  a stepped  range 
of  factors  and  bordered  as  in  9.  This  same  information  is 
also  put  on  a separate  output  file  for  factor  scoring  or 
punch  output. 

13.  The  varimax  factor- loading  matrices  for  a stepped  range  of 
factors  and  bordered  as  in  7. 

14.  The  sorted  varimax  factor- loading  matrices  for  a stepped 
range  of  factors  and  bordered  as  in  8. 

15.  The  varimax  factor-scoring  matrices  for  a stepped  range 
of  factors  and  bordered  as  in  9.  This  same  information 
is  placed  on  a separate  output  file  for. factor  scoring 
or  punch  output. 

While  UMST550  does  not  compute  factor  scores  itself,  auxiliary 
programs  are  available  which  can  compute  and  print  those  scores 
for  each  observation  when  raw  data  are  input.  A.  user  wishing  to 
compute  factor  scores  must  store  his  raw  data  and  relevant  inter- 
mediate results  on  scratch  tape  (TAPE99) . When  filling  out  the 
Problem  Card,  the  user  must  select  those  options  which  put  that 
data  onto  TAPE99 . If  a user  desires  factor  score  output,  a note 
explaining  the  methodology  a user  desires  to  follow  in  computing 
those  factor  scores  must  accompany  the  user's  EIN  submission. 


Limits  inherent  to  UMST550 

Total  number  of  variables,  2 < NV  £ 250  (approximately)  for  a 
CDC  6600  with  a 65K-word  core. 

Total  number  of  observations  if  given  on  Problem  Card  2 £ NOBS  £ 
99999 
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Number  of  Variable  Format  Cards,  1 < NFC  j<  9 o 

Number  of  Transgeneration  Cards  0 £~NTGC  < 999 

Number  of  factors  1 _<  NF  < Nv/3  unless  a specific  stepped  range 
is  chosen  or  forced  in  Cols.  59  and  60  of  the  Problem  Card. 

Limits  which  may  be  supplied  by  the  user 

Lower  limit  for  factor  eigenvalue  (the  principal  factor  variance)- — 
a value  of  1.0  may  be  supplied  by  the  program 
Orthogonal  rotation  cycle  limit — a maximum  of  40  or  NV/2  cycle 
limit  may  be  supplied  by  the  program 

Orthogonal  rotation  radian  angle  limit — .005  radians  may  be 
supplied  by  the  program 

REFERENCES 

1.  Harman,  H.H. , Modern  Factor  Analysis  (Chicago:  Univ.  of 

Chicago  Press,  1960). 

2.  Anderson,  D.  and  Frisch,  M. , Statistical  Programs  for  Use 

on  the  CDC  6600  Computer  (Minneapolis,  Minn.:  Univ.  of 

Minn.,  Univ.  Comp.  Ctr. , 1969). 

3.  Caffrey,  J. , MInvrsM  Algorithm  66,  Comm . ACM  (July  1961), 
p.  322. 

4.  Horst,  P. , Factor  Analysis  of  Data  Matrices  (New  York: 

Holt,  Rinehart  and  Winston,  Inc.,  1965). 

5.  Hotchkiss,  R. , "S0RT2",  a standard  sorting  routine  at 
the  Univ.  Comp.  Ctr.  at  the  Univ.  of  Minn,  based  on 
T,H„  Hibbard's  "An  Empirical  Study  of  Minimal  Storage 
Sorting,"  Comm.  ACM3  6 , (1968)  pp.  206-212. 

6.  Ortega,  J.  , "The  Givens  Householder  Method  for  Symmetric 

Matrices,"  in  A.  Ralston  and  H.  Wilf,  Mathematical  Methods 
for  Digital  Computers , II,  (New  York:  John  Wiley  § Sons, 

Inc.,  1967),  pp.  94—115. 

7.  Wilkinson,  J.H. , "Householder's  Method  for  Symmetric 
Matrices,"  Numerische  Mathematik,  4 (1962),  pp.  3 5 4 — 

361 . 

8.  Wilkins  in,  J.H. , "Calculation  of  the  Eigenvalues  of  a 
Symmetric  Matrix  by  the  Method  of  Bisection,"  Numerische 
Mathematik,  4 (1962),  pp.  362—367. 

9.  Wilkinson,  J.H. , "Calculation  of  the  Eigenvectors  of  a 
Symmetric  Matrix  by  Inverse  Iteration,"  Numerische 
Mathematik,  4 (1962) , pp.  368—376. 
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DESCRIPTIVE  TITLE 
CALLING  NAME 


Least  Square  Curve  Fitting  Using 
Orthogonal  Polynomials 

UMST560 


INSTALLATION  NAME  University  of  Minnesota 

University  Computer  Center 

AUTHOR ( S ) AND  Unknown 

A F F I L I AT  1 0 N ( S ) 

LANGUAGE  CDC  Fortran  IV 


COMPUTER  CDC6600  (Scope  3.1.6) 


PROGRAM  AVAILABILITY  Deck  and  listing  currently  available 

CONTACT  William  Craig,  EIN  Tech.  Rep.,  Center 
for  Urban  and  Regional  Affairs, 

Univ.  of  Minn.,  311  Walter  Library, 
Minneapolis,  Minn.  55455 
Tel. : (612)  373-7833 

FUNCTIONAL  ABSTRACT 

Using  a modified  method  of  least  squares,  this  program  fits 
polynomials  to  pairs  of  input  data  vectors.  It  first  calcu- 
lates a polynomial  of  degree  1,  then  of  degree  2,  and  so  on 
up  to  the  degree  of  the  polynomial  specified. 


Output  and  Options 

Different  weights  for  each  data  element  may  be  specified. 

After  every  iteration  the  error  sum  of  squares  and  standard 
error  of  the  coefficients  are  printed. 

After  every  iteration  observed  values  for  both  X and  Y, 
predicted  Y,  observed  minus  predicted  Y,  and  weights  assigned 
to  each  point  may  be  requested.  In  this  notation  X is  the 
independent  variable  and  Y the  dependent  variable.  This 
option  will  be  called  the  Full  Output.  It  is  useful  informa- 
tion when  the  degree  of  the  polynomial  desired  is  known. 

An  automatic  termination  with  the  polynomial  of  best  fit 
may  be  selected. 

The  coefficients  of  the  orthogonal  polynomials  used  in  the 
calculation  of  the  least  squares  polynomials  may  be  printed. 

The  input  data  may  be  transformed  and  vectors  added  according 
to  specifications  supplied  to  the  program.  Pairs  of  X— Y 
vectors  are  selected  for  curve  fitting  if  there  are  more 
than  two  variables.  By  use  of  transformation  04, 
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x'  “ ex,  an  exponential  fit  of  the  data  may  be  obtained 
of  the  form  y ~ a0  + aiex  + a2e  + ... 


A graph  of  the  polynomial  together  with  observed  values  may 
be  printed. 


Method 

Let  X.  denote  the  independent  variable  (abscissa),  Y.  the  re- 

-1*  X 

pendent  variable  (ordinate) , Vh  the  corresponding  weight 

N i 

(W.  = 1 if  weights  are  not  supplied),  and  PM(X)  = I B.X 

N i = 0 

the  least-square  polynomial  of  degree  N.  If  Pj(X)  denotes  any 

Jth- degree  polynomial,  then  F^(X)  is  that  polynomial  which 
M 

minimizes  W^Y.^  -PJ(Xi)]2. 

Because  of  the  much  greater  accuracy  attainable,  orthogonal 
polynomials,  rather  than  the  standard  matrix  inversion  tech- 
nique, are  used  to  determine  Pn(X).  There  is  no  restriction 
on  the  spacing  of  the  X^.  Calculation  and  printout  begin 
with  degree  1 and  proceed  to  the  highest  degree  selected. 

If  the  automatic  termination  option  is  selected,  the  program 
terminates  when  the  Merror  sum  of  squares”,  a standard 
criterion  of  computational  accuracy,  is  not  reduced  for  two 
consecutive  higher  degrees.  The  full  output  and  differences 
are  then  printed  out  for  that  polynomial  which  resulted  in 
the  smallest  "error  sum  of  squares".  This  process  construc- 
tively defines  the  polynomial  of  "best  fit"  since  the  proba- 
bility is  small  that  polynomials  of  higher  degree  will  yield 
a smaller  "error  sum  of  squares." 


Equations 


M 

Z W.  ; M = number  of  ? ta  points 
i=i  1 


M^j  = maximum  of  (1,  M— N-l)  ; N = degree  of  polynomial 


PN(X) 


M 

I  B.X1  ; least  squares  polynomial 


O 

o 

o 

o 

ro 
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Means : 

a.  X 


M 

T. 

i=i 


T.  W-X./Mw 
l 1 W 


b.  Y - “ W.Y./MW 

1 = 1 

Total  sum  of  squares: 

M 

Y = Z W.  Y.  2 - 
5 i=i  1 1 

Standard  deviations : 


M 


M. 


W 


a.  Sx  - WiXi2  - X2  • Mw ] / CMW  - 1) 


000  0147, 


b.  Sy  = YS/(MW  -1) 

Error  sum  of  squares: 

M 

E = E W.  [PXT(X.)  - Y.]2 

. , l L N'*  iJ  l J 

1 — X 

Standard  Error  of  Y Estimate: 

SE  = ^MN 

Note:  S is  undefined  when  N = M—l.  In  this  case  = 1 is 

used  in  the  calculation.  w 

Standard  Error  of  the  Coefficients: 

SB^  = /(Variance  See  Ref.  1 for  computation  of 

these.  See  also  previous  note 
on 

Back  solution: 

- Predicted  Y ; Observed  Y — Predicted  Y ■ — P^(xp 
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Time  Estimate 


The  maximum  time  a program  will  run  is  a function  of  the  number 
of  observations,  the  number  of  variables,  the  lumber  of  Select 
Cards,  and  the  number  of  graphs  printed.  The  equation  given 
below  assumes  a graph  size  of  50  by  100  lines  and  a Full  Output 
option. 

TIME  = [.15  NVAR  + NSELE  * NOBS*38  + N0BS  C-00036)  + 4.62  * 
NGRAF]  Seconds 


Where:  NSELE  = the  number  of  Select  Cards 

NVAR  = the  number  of  variables 
NOBS  = the  number  of  observations 
NGRAF  = the  number  of  50  X 100  graphs  printed  out. 

REFERENCES 

1.  Todd,  J. , A Survey  of  Numerical  Analysis  (New  York: 
McGraw-Hill  Book  Co.,  Inc.,  1962),  pp.  347—362. 


2.  Hildebrand,  F.B.,  Introduction  to  Numerical  Analysis 
(New  York:  McGraw-Hill  Book  Co.,  Inc.,  1956)  pp.  2 5 8 — 

287 . 


3.  Jordan,  T.L.,  and  Vogel,  R.E. , "Least  Squares  Polynomial 
Fitting,"  Systems  Programs  for  CO-OP,  E2  UCSD  LSQPOL, 
(Palo  Alto,  Calif:  Control  Data  Corp,). 


4.  Hamming,  R.W. , Numerical  Methods  for  Scientists  and  Engineers 
(New  York:  McGraw-Hill  Book  Co.,  Inc.  1962). 
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DESCRIPTIVE  TITLE 
CALLING  NAME 
INSTALLATION  NAME 


AUTHOR(S)  AND 
AFFIL. IAT  ION(S) 


LANGUAGE 
COMPUTER 
PROGRAM  AVAILABILITY 

CONTACT 


000  014o 

Multivariate  Analysis  of  Variance 
UMST57U 

University  of  Minnesota 
University  Computer  Center 

William  Walster,  David  Doren 
University  Computer  Center 
University  of  Minnesota 

CDC  Fortran  IV 

CDC6600  (Scope  3.1.6) 

Deck  and  listing  currently  available 

William  Craig,  EIN  Tech.  Rep.,  Center 
for  Urban  and  Regional  Affairs , 

Univ.  of  Minn.,  311  Walter  Library, 
Minneapolis,  Minn.  55455 
Tel. : (612)  373-7833 


FUNCTIONAL  ABSTRACT 


This  program  performs  multivariate  analysis  of  variance  and/or 
covariance  on  a vector  of  dependent  variables. 

Input 

The  input  data  can  be  from  one  to  many  dependent  variates  and/or 
covariates.  Each  observation  must  have  a complete  set  of  scores 
on  all  the  variates  and  covariates.  It  may  have  unequal  observa^ 
tions  in  the  cells  of  the  selected  design. 

Options 

Linear  and/or  eleven  algebraic  transformations  can  be  made  when 
data  are  read  in. 

The  analyses  of  all  anova  designs  are  based  on  contrasts  (com- 
parisons) . The  program  generates  several  main  effect  options 
for  between  analyses  or  allows  freedom  for  the  programmer  to 
supply  his  own  design  matrix  (set  of  contrasts).  The  program 
forces  orthogonality  among  contrasts.  All  the  above  contrasts 
are  for  "between-cells  analyses". 
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Sources  of  Variation 

a.  The  program  automatically  groups  the  appropriate  sets  of 
contrast  estimates  into  main  effects  and  appropriate  inter- 
action effects.  Options  are  available  to  regroup  the  con- 
trast estimates.  This  allows  tests  on  specific  contrasts 
or  contrast  sets'  other  than  the  normal  main  effects  and 
interaction  effects. 

b.  The  order  of  the  oontrael a in  the  design  matrix  are  of  a 
specific  form.  It  is  advised  that  the  user  acquaint  him- 
self with  the  section  on  Regrouping  Cards  to  fully  under- 
stand the  "conventional"  order  utilized  by  the  program. 

This  "conventional"  order  may  be  changed  by  the  user  through 
the  "reorder"  option  (see  section  on  Special  Orderings). 

The  order  of  the  tests  of  the  sets  of  contrasts  takes  on 
special  meaning  since  each  test  assumes  the  previous  test 
was  null. 


i 


O 

o 

o 

o 

’ — l 

04 


A test  of  the  equality  of  the  variance-covariance  matrices  be- 
tween cells  can  be  performed.  When  there  is  only  one  dependent 
variate,  this  test  is  the  same  as  the  test  of  equality  of 
variances . 

Either  weighted  or  unweighted  means  analysis  may  be  chosen 
independently  for  each  factor  in  the  design. 

A second  linear  transformation  of  variates  can  be  performed 
to  allow  orthogonal  linear  combinations  of  original  variates 
within  each  observation.  The  resulting  analysis,  utilizing 
proper  recombinations,  can  give  a multivariate  analog  to 
univariate  repeated-measures  analyses. 

The  recombination  option  allows  the  design  analysis  to  be  per- 
formed on  selected  subsets  of  variates  (and  covariates). 
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4 DESCRIPTIVE  TITLE 

r A 

CALLING  NAME 

O 

§ INSTALLATION  NAME 


AUTHOR(S)  AND 
AFFI L I AT  I ON ( S ) 

LANGUAGE 


COMPUTER 
PROGRAM  AVAI LAP  I L ITY 

CONTACT 


FUNCTIONAL  ABSTRACT 

This  program  performs  stepwise  linear  regression  handling  as 
many  as  80  independent  and  25  dependent  variables.  There  is  an 
option  for  using  variable  weights  on  the  observations.  Thirty- 
four  methods  of  transformation  and/or  generation  of  individual 
variables  as  possible.  This  program  selects  a subset  of  in- 
dependent variables  by  fixed  F or  fixed  probability,  deleting 
least  significant  variables  one  at  a time. 

Output  includes  regression  and  correlation  parameters  at  each 
step.  An  optional  feature  of  this  program  can  compute  and  give 
as  output  residual  information.  Since  the  data  analyzed  may 
differ  from  the  input  data,  all  or  part  of  the  data  analyzed 
may  also  be  included  as  output. 


Stepwise  Regression 
UMST580 

University  of  Minnesota 
University  Computer  Center 

Mr.  M.  Dale  Fimple 
Sandia  Corporation 

CDC  Fortran  IV 

Modified  for  use  at  Univ.  of  Minnesota 

CDC6600  (Scope  3.1.6) 

Deck  and  listing  currently  available 

William  Craig,  EIN  Tech.  Rep.,  Center 
for  Urban  and  Regional  Affairs, 

Univ.  of  Minn. , 311  Walter  Library, 
Minneapolis,  Minn.  55455 
Tel.:  (612)  373-7833 


Any  or  all  of  the  following  may  be  calculated  and  given  as 
output : 

1.  Sums,  sums  of  squares,  and  sums  of  cross  products 

2.  Means,  sums  of  squares,  and  sums  of  cross  products 
3...  Correlation  coefficients 

4.  The  inverse  of  the  correlation  matrix  and  the  inverse 
of  the  X’X  matrix. 
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Method 

The  method  used  by  UMST580  to  pick  the  most  significant,  subset 

of  independent  variables  for  each  dependent  variable  is  as 

follows : 

1.  The  regression  analysis  is  performed  on  the  entire  set 
of  P independent  variables. 

2.  For  each  variable  in  the  analysis,  the  statistic,  bf/C-j^, 
is  computed  where  b^  is  the  regression  coefficient  giving 
the  relationship  between  the  ith  independent  variable  and 
the  dependent  variable.  C-j^  is  the  ith  diagonal  element 
of  (X'X)"1.  This  statistic  gives  the  reduction  in  the 
regression  sum  of  squares  when  X^  is  deleted  from  the 
analysis . 

3.  The  minimum  of  bJ/C-n  is  obtained. 

4.  This  value  is  divided  by  the  error  mean  square  at  that 
point,  and  this  ratio  has  an  F distribution. 

5.  This  value  of  F is  tested  against  either  a value  of  F 
or  a probability  level  included  in  the  control  card  for 
the  problem. 

6.  If  it  is  determined  that  this  minimum  sum  of  squares  is 
significant,  the  deletion  process  is  discontinued.  Other- 
wise, Xi  is  deleted,  the  inverse  matrix  is  adjusted  for 
the  deletion,  and  a branch  is  taken  back  to  step  2. 


Since  the  method  given  above  for  selecting  the  optimum  subset 
of  variables  is  equivalent  to  partially  re inverting  the  X’X 
matrix,  it  is  essential  to  include  a check  on  the  accuracy  of 
the  inverse.  It  should  be  pointed  out  that  all  operations  are 
carried  out  on  the  correlation  matrix  which  has  all  elements 
between  +_  1.  The  basic  inversion  routine  used  throws  out  any 
variables  which  would  cause  singularity.  After  the  correlation 
matrix  is  inverted,  the  riorm  of  (I  -RBq)  is  computed.  I is 
the  P X P identity  matrix,  R is  the  correlation  matrix,  and 
B0  is  the  computed  estimate  of  R'1*  The  norm  used  is  defined 
by  >•  ' 


N(A)  ■ 

. ij  3 


If  this  norm  does  not  meet  the  requirements  specified  on  the 
control  card,  the  option  is  available  to  use  Hotelling's  method1 
to  obtain  a better  estimate  of  the  inverse.  This  is  an  iterative 


technique,  and  the  ith  estimate  of  the  inverse  is  given  by 


Bi  = B±^1  (21  — RBi  x) . 
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If  the  norm  mentioned  above  is  less  than  1.0>  convergence  to  the 


o 

o 

o 


true  inverse  is  assured  (in  t leory)  . Actually,  the  degree  of 
convergence  is  restricted  by  the  use  of  floating  point  arith- 


me  tic. 


f 

' \ 

’'X 


O 

ERIC 


The  following  table2  gives  probability  values  computed  by 
UMST580  for  selected  F ratios  with  one  degree  of  freedom  in 
the  numerator  and  the  number  indicated  in  the  denominator. 
The  true  probability  values  are  given  across  the  top. 


True  Probability 

egress  of 

OTTO 

0.95 

079? 

Freedom 

1 

0.6927 

! 0.8687 

0.9073 

0.9386 

2 

0.6988 

0.8950 

0.9422 

0.9806 

3 

0.6991 

0.8992 

0.9477 

0.9869 

4 

0.7001 

0.9005 

0.9497 

0.9887 

5 

0.7000 

0.9014 

0.9505 

0.9895 

6 

0.7000 

0.9020 

0.9510 

0.9897 

7 

0.6989 

0 9022 

0.9512 

0.9899 

8 

0.6997 

0.9025 

0.9515 

0.9902 

9 

0.6994 

0.9026 

0.9517 

0.9903 

10 

0.7003 

0.9025 

0.9517 

0.9901 

12 

0.6986 

0.9031 

0.9520 

0.9903 

14 

0.6996 

0.9030 

0.9520 

0.9903 

16 

0.6998 

0.9033 

0.9520 

0.9903 

18 

0.6996 

0.9035 

0.9521 

0.9903 

20 

0.6989 

0.9032 

0.9522 

0.9903 

40 

0.6965 

0.9041 

0.9524 

0.9903 

100 

0.6981 

0.9043 

0.9528 

0.9903 

500 

0.7002 

0.9045 

0.9527 

0.9903 

REFERENCES 

Hotelling, 

H. , "Some 

New  Methods 

in  Matrix  i 

Calculation , 

Annals  of 

Math.  Stat 

. , 14  (1943), 

pp.  1—54 . 

2.  Kendall,  M.G.,  The  Advanced  Theory  of  Statistics  (2nd  ed.; 
London:  Griffin  Pub.  Co.,  1967),  XI,  Equation  21.62, 

p.  118. 
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Cross  Classification 
UMST590 

University  of  Minnesota 
University  Computer  Center 

Robert  Ellis,  Department  of  Journalism 
University  of  South  Dakota 

CDC  Fortran  IV 

CDC6600  (Scope  3.1.6) 

Deck  and  listing  currently  available 

William  Craig,  EIN  Tech.  Rep.,  Center 
for  Urban  and  Regional  Affairs, 

Univ.  of  Minn.,  311  Walter  Library, 
Minneapolis,  Minn.  55455 
Tel. : (612)  373-7833 


This  program  generates  a cross- tabulation,  i.e.  a bivariate 
frequency  distribution,  for  pairs  of  variables.  As  an  option, 
a distribution  may  be  formed  for  each  value  of  a third  variable 
or  for  each  pair  of  values  of  a third  and  a fourth  variable, 

i.e.,  using  one  or  two  control  variables.  Missing  data  options 
may  interpret  blanks  and  non-numerics  as  missing  data,  or  read 
missing  data  tags,  or  convert  plus  and  minus  punches  to  numeric, 
values.  The  data  may  be  used  as  given,  or  they  may  be  grouped 
into  intervals  before  a plot  is  formed.  The  data  may  be  real 
cr  integer  numbers.  A tra/isgeneration  subprogram  is  included. 

The  following  may  be  selected  as  output, 

1.  Chi  square  and  contingency  coefficient  C.  ( 

2.  Column  and  row  percentages  rnd  percentages  to  the  overall 
total  of  the  table. 

3.  Nonparametric  correlation  coefficients;  Kendall  tau  with 

associated  z;  Goodman— Kruskal  gamma,  and  Somers  dyx  and  dxy. 
(Note:  for  a 2X2  table,  gamma  - Yule’s  Q. ) 

L i mi tations 

1.  Number  of  variables  2 £ NVAR  £ 80 
Number  of  observations~NOBS  £ 40,000 
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INSTALLATION  NAME 

AUTHOR ( S ) AND 
AFFILIATION(S) 

LANGUAGE 

COMPUTER 

PROGRAM  AVAILABILITY 

CONTACT 
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2.  Total  data  input  (NOBS  X NV)  < 40,000  where  NV  is  the 


NVAR  + 9 
IQ 


largest  integer  contained  in 

e.g.,  10,000  observations  on  40  variables,  or 
5,000  observations  on  80  variables. 

3.  The  number  of  levels  on  any  variable  must  be  _<  20, 
not  including  missing  data.  Values  taken  on  may  be 
any  real  number,  but  only  20  distinct  values  may  occur. 
In  order  to  meet  this  restriction,  Maximum  and  Minimum 
Cards,  transgeneration  or  one  of  the  recoding  options 
(Interval  or  PICK)  may  be  used. 

4.  Maximum  table  size  is  20  X 20. 

Formulae 

Let  x..  be  the  data  element  in  the  ith  row  and  jth  column. 

1 j 


Sums  of  columns : 

n ■ 
• j 

Sums  of  rows : 
n. 


J"  X..  where  r is  the  number  of  rows. 
i*l  ^ 


l . 


c 

I X.  . 

j-1  1J 


where  c is  the  number  of  columns. 


Total 


N - I n j 
j-1  '} 


Chi  square : 


r c 

Chi  square  =7  V 

i=l  j-1 


n .n. 


txii  - 


« N 


« 


- 1 


The  latter  form  is  used  in  the  program. 

Degrees  of  freedom:  d.f.  * (r— l)(c— 1) 

Where  missing  data  or  subtables  result  in  zero  rows  or  columns, 
the  message  ’ADJUSTED  TO  __  FOR  THIS  TABLE*  will  appear. 

Yates’  continuity  correction,  applied  to  2 X 2 tables: 

If  X.  . < £-j  then  use  X-  + 1/2 
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u 


If  X.  . 

> f . . then  use 

X.  . 

IJ 

ij 

ij 

If  X.  . 

= f . . then  use 

X.  . 

ij 

ij 

1/2 


Expected  frequencies : 

fij  = ni.  x n./N 

Contingency  coefficient: 

C = /Chi  square  / (if  + Chi  square) 

where  Chi  square  has  not  been  corrected  for  continuity  in  the 
case  of  a 2 X 2 table. 

r—:  c 

Q = \ l (X^X,  ) where  k = (i+j.) , r 

i = i j = 2 1J  and  1 = 1,  ....  (j-1) 


i-=ri  c— i 

P ■ l l (x.nxvi)  where  k = (i  + 1) , . ..,  r 

1J  and  1 = (j  + 1) , . c 


r~i  c— i 

i l 

i= i j=i 
S = P - Q 

Kendall  Tau: 

1.  For  square  table  (i.e.,  r = c) ; 
Tau  B = 


/1/2N  (N—l)— T /1/2M(N--1)-U 
r 


where  T « y £ n.  (n. 

u ^ — ^ i * i* 


i) 


c 

I 

j-1 


and  U » i l n • (n  . - 1) 


2.  t ' For  non- square  table  (i.e.  , r / c)  ; 


Tau  C « 


2S 

t—  where  m is  smaller  of  r,  c 

m 
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Sampling  variance  of  S: 

1 


Var  = 


18 


N (N— 1)  (2N+S)  - l n.  (n.  - 1) (2n.  + S) 

i=l  1-  1' 


V- 

- I n i (n  • - 1)  (2n  . 
j ~X  • J • J • J 


+ 5 


+ &N(tf-l)(N-2) 

_i=l  1 • 1 

-l)(n.  - 

* X * 

2) 

C 

l a i (n  . - 1)  (n  . - 2) 

Li=i  ° -3  J 

+ 

~r 

V 

ni . (ni . " » 

2N(N-1) 

(j 

L±=i 

l n . (n  . - 1) 
i=l  ‘I 


Normal  deviate: 
Z(s)  = 


/Var 


(Continuity  correction) : Given  a 2 X 2 table  the  absolute 

value  of  S is  reduced  by  1/2  N with  the  restriction  that  if 
j S | < 1/2  N,  S = 0.  For  all  other  tables,  |S|  is  reduced  by 
1 . 

Goodman- Kruskal  Gamma: 

Gamma  - S/  (P+Q) 

Somers  d: 


xy 


1 

J 


^ 1 

c 

N2  - ( I n?  ) 
i-1  l*J 

1 

1 

N2  - ( l n2p 

_ jml  ° _ 
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DESCRIPTIVE  TITLE 
CALLING  NAME 
INSTALLATION  NAME 


AUTHOR ( S ) AND 
AFFI L I ATI  ON ( S ) 

LANGUAGE 

COMPUTER 

PROGRAM  AVAILABILITY 

CONTACT 


FUNCTIONAL  ABSTRACT 

UMST600  provides  a nearly  complete  description  of  the  distribu- 
tion of  each  of  up  to  999  variables.  For  each  variable  (X)  the 
following  measures  are  calculated:  ][X,  £x2,  £(X—5Q2,  mean, 

variance,  and  standard  deviation.  Each  measure  is  produced 
after  reading  in  all  observations,  but  options  exist  to -identify 
missing  data  so  that  the  measures  may  pertain  to  a different 
subset  of  the  total  number  of  observations  for  each  variable. 

The  count  of  non-missing  observations  is  output  for  each  vari- 
able. There  is  no  limit  on  the  number  of  observations  to  be 
processed. 

Several  options  are  available  which  make  the  program  more  useful. 
The  user  may  opt  to  produce  Jx3,  £X4,  £ (X-£) 3 and  J(X-5C)4.  He 
may  also  opt  to  print  the  maximum  and  minimum  value  for  each 
variable.  X value  (from  largest  to  smallest),  frequency,  cumula- 
tive frequency,  cumulative  proportion  and  absolute  proportion 
for  each  variable  may  be  output.  Choosing  this  option  limits 
the  size  of  the  job  that  can  be  processed  in  one  use  of  the 
program  to  400  variables  and  100  observations  or  10  variables 
and  4000  observations.  Variables  may  also  be  named,  attaching 
an  eight-character  label  to  each  variable’s  output. 
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William  Craig,  EIN  Tech.  Rep.  Center 
for  Urban  and  Regional  Affairs,  Univ. 
of  Minn.,  311  Walter  Library, 
Minneapolis,  Minn.  554S5 
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Notation  and  Computations 

N = the  number  of  observations 
Variance  formula  1 

• * • " * *>'  Cu»bi.s.d) 

Variance  formula  2 

s2  . N 1 XL-  (E  X) 2 (biased) 

N 

E(X  - 5C)2  = EX2  - NX2 

E(X  - 5T)  3 * EX3  - 3XEX2  + 2NX3 

E (X  - X) 4 = EX4  - 4XEX3  + 65C2  EX2  - 3NX4 
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Chi  Square  from  Raw  Data 
UMST620 

University  of  Minnesota 
University  Computer  Center 

Unknown 

CDC  Fortran  IV 

CDC6600  (Scope  3.1.6) 

Decks  and  listing  currently  available 

William  Craig,  EIN.  Tech.  Rep.,  Center 
for  Urban  and  Regional  Affairs,  Univ. 
of  Minn.,  311  Walter  Library, 
Minneapolis,  Minn.  55455 
Tel. : (612)  373-7833 

FUNCTIONAL  ABSTRACT 

This  program  computes  and  prints  a frequency  distribution  of 
two  variables  based  on  intervals  supplied  to  the  program. 

Optional  outputs  include: 

1.  A check  of  all  the  frequencies  as  calculated  above  to 
determine  if  all  are  equal  to  or  above  the  given  fre- 
quency supplied  to  the  program.  If  cell  frequencies 
are  below  this  value,  they  are  printed  out  and  the 
problem  terminated. 

2.  The  chi-square  statistic  with  its  associated  degrees 
of  freedom. 

Marginal  sums  of  the  calculated  frequencies. 

Expected  frequencies  based  on  the  marginal  sums  and 
the  total  frequency. 


j>  . 
4. 


Input  data  consist  of  observations  to  be  grouped  in  a contingency 
table,  commonly  referred  to  as  an  r X c table  with  r _>  2 and 
c > 2.  Yates'  continuity  correction  is  applied  in  the  case  of 
2 J 2 tables. 
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Formal ae 

Let  be  the  data  element  in  the  ith  row  and  jth  column. 

r 

Sums  of  columns:  n . ~ E x. . where  r is  the  number  of  rows. 

■j  i=i  ^ 


Sums  of  rows:  n-  = Z x..  where  c is  the  number  of  columns. 

11  j-»  13 


Total:  N ■ Z n . 

j-*  ° 


Chi  square: 

n ini 

. r c (x.  . - -4— ^)2 

Chi  square  - E E 


* • m 

11 


i-»  j- i n.jni 


N 


= N 


(i  t 

\i=1  j=1  x.  .3/ 


The  latter  form  is  used  in  the  program. 
Degrees  of  freedom:  d.f.  = (r— 1)  (c — 1) 

Yates'  continuity  corrections: 


Given  the  2X2  table: 

total 

Use  this  table  if  (a+c) (a+b)/r  * a 
If  (a+c)(a+b)/r  > a,  then  use 


a 

b 

a+b 

c 

d 

c+d 

a+c 

b+d 

r 

a + 1/2 

b - 1/2 

a b 

instead  of 

c - 1/2 

d + 1/2 

c d 
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r 

i 

^ 


If  (a+c)(a+b)/r  < a,  then  use 


a - 1/2 

b + 1/2 

i 

a b 

instead  of 

c + 1/2 

d - 1/2 

c d 

Expected  frequencies:  f^  * n ^n^  /N 
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DESCRIPTIVE  TITLE 
CALLING  NAME 


General  Linear  Hypothesis  for 
Anova,  Unequal  Frequencies 

UMST610 


INSTALLATION  NAME 


University  of  Minnesota 
University  Computer  Center 


AUTHOR (S ) AND 
AFFILI ATION(S) 


Modified  version  of  BMD05V  from 
Health  Sciences  Comp.  Fac. , UCLA 


LANGUAGE  CDC  Fortran  IV 

COMPUTER  CDC6600  (Scope  3.1.6) 


PROGRAM  AVAILABILITY  Deck  and  listing  currently  available 

CONTACT  William  Craig,  EIN  Tech.  Rep. , Center 

for  Urban  and  Regional  Affairs, 

Univ.  of  Minn.,  311  Walter  Lib., 
Minneapolis,  Minn.  55455 
Tel.:  (612)  376-7232 

FUNCTIONAL  ABSTRACT 

This  program  (a  modification  of  UCLA’s  program  BMD05V)  analyzes 
the  statistical  significance  of  dependent  variables  for  those 
experimental  designs  that  can  be  formulated  in  terms  of  the 
General  Linear  Hypothesis  model.  It  allows  processing  of  the 
same  design  for  as  many  dependent  variables  as  field  length 
will  allow,  where  all  variables  are  read  in  at  once  and  the 
calculations  are  performed  on  the  variables  one  at  a time. 

This  program  does  not  allow  analysis  of  covariance.  It  does 
not  allow  transformation  or  trans generation.  The  program  can 
analyze  unbalanced  analysis  of  variance  designs  according  to 
stated  hypotheses . 

Description  of  Model  - 


Suppose  we  have  n observations  (values  assumed  by  n random 
variables)  y^,  y yn>  which  have  the  linear  structure 

" xla6l  + x2a82  + + xftA  + ea> 

ot  “*  1 ^ 2 ^ • * » y n 
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where  {x.  } are  known  constants,  (3.:)  are  unknown  variables,  and 

x cx  X 

{e  } are  uncorrelated  random  variables,  with  means  0 and  vari- 


ances a 


The  program  is  designed  so  that 


'll 


= x . 


X- 


i 2 ’ i2 


in 


is  the  design  or  analysis  of  variance  type.  The  analysis  of 
variance  parameters  are  to  be  represented  by  the  numbers  0,  1, 
-1  (or  actually  -9  to  +9). 

Using  this  program  it  is  possible  to  process  a great  variety  of 
analysis  of  variance  designs;  for  example,  full  factorials, 
partial  factorials,  unbalanced  designs,  and  experimental  de- 
sign§  with  missing  values. 


For  a given  set  ya,  x^a,  .. 
squares  estimates, 

i ~ 1,  2 , ...,  & , 

the  residual  sum  of  squares 


, x^a  the  program  computes  the  least 


n 

l (y 

ct=l 


a 


i 

i 

i = l 


xiaBi> 


and  the  degrees  of  freedom  for  this  sum  of  squares, 
of  the  form,  ^ v 


Hypotheses 


H:  3,  = 3* 


-■04  - 0, 


y 

i 


where  (i},  i2,  ...»  ifc)  is  any  subset  of  (1,  2,  . . . , X)  may  be 
stated.  Least-squares  estimates  of  the  $'s  under  these  hypotheses 
are  computed  along  with  the  residual  sums  of  squares,  and  the 
degrees  of  freedom  for  these  sums . 

If  we  now  make  the  assumption  that  the  ea  are  normally  distributed, 
then  the  above  information  is  sufficient  to  compute  the  usual  F 
tests  for  the  hypotheses  stated,  with  the  proper  degrees  of  ~ 
freedom. 
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DESCRIPTIVE  TITLL 
CALLING  NAME 


Single  and  Simultaneous  Equation 
(TSLS , LISE)  Regression  Package 

UMST630 


r 

0 


i 


INSTALLATION  NAME 

\ 

I 

AUTHOR(S)  AND 
AFFILI ATION(S) 


LANGUAGE 


University  of  Minnesota 
University  Computer  Center 

Morris  Norman 

University  of  California,  Santa  Barbara 

James  Weatherby 
University  of  Texas 

CDC  Fortran  IV 


COMPUTER  CDC6600  (Scope  3.1.6) 


PROGRAM  AVAILABILITY 


Deck  and  listing  currently  available 


CONTACT  William  Craig,  EIN  Tech.  Rep.,  Center 
for  Urban  and  Regional  Affairs,  Univ. 
of  Minn. , 311  Walter  Library, 

Minneapolis,  Minn.  55455 
Tel.:  (612)  373*7833 

FUNCTIONAL  ABSTRACT 

This  is  a multipurpose  program  designed  to  estimate  the  coeffi- 
cients of  a multiple  regression  model  or  a simultaneous  equation 
model.  Three  estimation  techniques  are  available  to  the  user: 
ordinary  least  squares  (OLS) 1 » 2 ; two  stage  least,  squares  (TSLS)3’4; 
and  limited  information  maximum  likelihood  (LISE)5’5.  The  program 
has  variable  input  format  and  a transformation  routine  with  nine 
options  including  a provision  to  lag  variables  one  period. 

For  the  computational  methods  used  see  Ref.  7. 

The  standard  printout  for  each  equation  estimated  is  as  follows: 

a.  Augmented  moment  matrix  (raw  cross— product  matrix) 

b.  Variance— covariance  matrix  of  the  coefficients 

c.  Regression  coefficients  and  their  asymptotic  standard 

errors  ; , 

d.  Variance  and  standard  deviation  of  the  equation 

e.  R2  adjusted  for  degrees  of  freedom 

f.  R2  not  adjusted  for  degrees  of  freedom 

g.  t test  for  each  regression  coefficient;  Hn:  B * 0,  H.. : B ^ 0 

h.  F test;  HQ : (Bx , . . ..  ,Bn)  0 Hx : (B^,  i...  ,Bn)  / 0 . 1 
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The  optional  printout  for  each  equation  estimated  is  as  follows: 

a.  Covariance  and  correlation  matrix  for  all  of  the  variables 

b.  Graph  of  actual  and  predicted  value  of  the  dependent  vari- 
able versus  the  corresponding  observation 

c.  Durbin-Watson  statistic 

d.  Scatter  diagrams  of  values  of  the  dependent  variable  plotted 
against  the  values  of  selected  independent  variable (s) 

e.  Elasticities  of  each  independent  variable  with  respect  to 
the  dependent  variable  (taken  about  the  means) 

f.  Standard  partial  regression  coefficient  for  each  independent 
variable 

g.  If  the  transformation  routine  is  used,  a table  describing 
the  indicated  transformation  is  printed.  The  number  of 
transformations  is  restricted  to  forty. 

Formulae  of  Selected  Statistics 


Moment  Matrix  of  all  the  variables  (optional) 

n 


l.  hkhk 


k=l 


n Z.  Z. 

(nh) 


n 


Correlation  Matrix  of  all  the  variables  (optional) 

Moment  Matrix 


Variance-Covariance  Matrix  of  Coefficient8 

Y[  X(X’X)'*X'Y1  YjXj 


Scb,cb  - S* 


Wl 


This  is  the  analogue  of  E(3 •—  E3) (3  — EB) , The  standard  errors 
given  are  the  square  roots  of  the  diagonal  elements  of  the 
matrix  (these  are  given  in  parentheses) . 


Unadjus  ted  R‘ 


n 


R2  * .1  — 


I (yt  - yt) 

t38! 

l (yt 

t«i 


y) 
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CD 


Adjusted  R: 


R2  = 1 


n 


I (yt  ~ yt> 

t»i  1 

n — m — 1 


n 


l (yt  - y) 2 

t=i  z 
n - 1 


6i  " 


Elasticity  of  y.  with  respect  to  X. 

^ J 

I.  A 

xj  = ^ 


Symbols : 


zj 


•/t  = 
y = 

n = 
m = 

A 

3,  = 


the  dependent  or  independent  variable 
dependent  variable 
estimated  value  of  yA 
mean  of  y. 

number  of  observations 

number  of  independent  variables 

estimate  of  3 j , the  regression  coefficient  of  the 
jth  independent  variable 


SE-  = the  standard  error  of  3. 

J v 


- the  mean  of  the  jth  independent  variable 


continued 


6/71 


ERIC 


c 


3 


00 0 0149 


000  0149 


EDUCATIONAL  INFORMATION  NETWORK 


EUUCOM 


000  0149 

REFERENCES 

1.  Goldberger,  A.S. , Econometric  Theory  (New  York:  John 
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DESCRIPTIVE  TITLE 
INSTALLATION  NAME 
LANGUAGES 


University  Computing 
Marquette  University 
FORTRAN  III,  FORTRAN 


Facility 

Computing  Center 
IV,  COBOL,  MAP 


COMPUTER 

AVAILABILITY 

CONTACT 


FUNCTIONAL  ABSTRACT 


IBM  7040  with  16K-word  core  storage 
Open  shop 

Mr.  Robert  Miller,  Acting  Director, 
Computing  Center,  Marquette  University, 
1515  W.  Wisconsin  Ave.,  Milwaukee, 

Wise.  53233 

Tel.:  (414)  224-7700 


The  IBM  7040  at  Marquette  University  is  offered  to  EIN  users  with 
Computer  Center  personnel  available  for  consultation  in  utilizing 
the  Program  Library  and  in  correcting  user-written  programs. 


Equipment  at  the  Marquette  University  Computing  Center  includes 
the  following. 

Controllers 


IBM  1414  Model  I Synchronizer  for  tapes 

IBM  1414  Model  IV  Synchronizer  for  cards,  printer 


Storage 

IBM  729  Tape  drives  (2) 

IBM  7330  Tape  drives  (4) 


I/O 


IBM  1402 
IBM  1403 


Card  reader -punch 
Line  printer 


Peripheral  equipment  (not  connected  to  the  7040) 


IBM  407 
IBM  ol4 
IBM  083 
IBM  870 
IBM  056 
IBM  1232 


Tabulating  machine 
Reproducing  punch 
Sorter 

Graph  plotter 
Verifier 
Optical  reader 
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Peripheral  equipment  ( continued ) 

IBM  534  Card  punch 

IBM  026  Printing  card  punches (ft) 

GDDR  3B  Gerber  data  reader 

Microdyne  Analog-to-digital  converter 

Magnetic  tape  is  available  on  a loan  basis  in  200- , 1200- , and 
2400 -foot  sizes.  Programs  available  at  Marquette  include  those 
developed  at  the  Computing  Center  and  programs  ordered  through 
SHARE,  with  an  ordering  time  of  two  to  three  weeks  for  complete 
documentation  on  the  latter. 
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DFSCRIPTIVE  TITLE  Kiewit  Computation  Facility 


INSTALLATION  NAME  Kiewit  Computation  Center 

Dartmouth  College 


LANGUAGES  Dartmouth  BASIC 

Dartmouth  FORTRAN 
Dartmouth  ALGOL 
Dartmouth  LISP 

LAFFF  (Language  to  Aid  Financial 
Fact  Finders) 

CRIII  (Computer  Research  Involving 
Investment  Information) 

MIX 

GEFORT  (GE  FORTRAN) 

GMAP  (GE  Macro  Assembly  Program) 
TRAC  (Text  Reckoning  and  Compiling 
Program) 

COMPUTER  GE-635 


AVAILABILITY  Available  to  specified  categories  of 

remote  terminals 


CONTACT  For  Account  Initiation,  Period  of 
Usage,  and  Policy: 

A.  Kent  Morton,  BIN  Technical  Rep- 
resentative, Kiewit  Computation 
Center,  Dartmouth  College,  Hanover, 
N.H.  03755 

Tel.:  (603)  646-2864 


For  specific  problems  in  the  following  areas  (all  extensions 
preceded  by  Area  Code  603,  exchange  646-): 


Area 

Name 

Extension 

Validating  user  members 

Nancy  Broadhead 

2643 

and  passwords;  granting 
special  permissions 

Stephen  V.F.  Waite 

2643 

Programming  assistance 

Diane  Mather 

3283 

Stephen  V.F.  Waite 

2643 

Use  of  Plotters 

Arthur  Luehrmann 

2976,2864 

Supplying  Manuals 

Jann  Dalton 

2147 
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FUNCTIONAL  ABSTRACT 

The  Dartmouth  Time  Sharing  System  is  a remote  access  facility 
supporting  such  low-speed  terminals  as  Teletype  models  33,  35, 
and  37,  Friden  7100  and  IBM  2741.  Detailed  terminal,  coupler, 
and  bit  rate  specifications  are  contained  in  references  1 and 
2.  On-site  peripherals  are  not  available  to  remote  users, 
since  the  Center  does  not  handle  input  or  output  beyond  the 
operations  counter. 

Hardware  available  to  remote  use ns  includes  the  dual  processor 
GE  635  with  160K  x 36-bit  words;  two  GE  Datanet  30' s with  a total 
of  155  bit  buffer  units;  one  GE  magnetic  drum  with  controllers; 
two  IBM  2314  disc  units  with  a Datametrics  interface  to  a 
GE  IOC  controller;  and  six  tape  drives  (7  track)  operated  by 
two  7,ape  controllers. 

The  executive  system  was  written  and  is  maintained  and  modified 
by  Dartmouth  under  raduates  under  the  supervision  of  the 
Software  Development  Director  at  Kiewit. 

Remote  faculty  users  will  be  alloted  16K  of  core  memory,  64 
seconds  of  run-time,  and,  in  most  cases,  6K  of  disc  storage. 

Special  software  available  to  all  users  includes  the  LAFFF  and 
the  CRIII  systems  developed  by  the  Amos.  Tuck  School  of  Business 
to  aid  in  finding  financial  facts  (see  Ref.  3);  a simulator  of 
the  MIX  system  designed  by  Donald  Knuth;  RUNOFF  (for  text  pro- 
cessing) ; Dartmouth  EDIT,  TEXTEDIT,  and  STRING  EDITOR,  all  for 
file  manipulation,  whether  the  file  be  a program,  text,  or  alpha- 
numeric data;  TEACH,  which  provides  the  possibility  for  writing 
a program  to  automatically  test  programs  written  by  students  for 
a given  problem  or  course;  and  IMPRESS,  which  consists  of  numerous 
sociological  data  files  and  a core  of  programs  for  manipulating 
them.  ; •* A"/- : 

REFERENCES 

1.  Hargraves,  R.  , and  Mather,  D.,  Veer's  Guide  to  the  Dartmouth 

Time-Sharing  System,  Dartmouth  College  TM  022  (Hanover,  N.H. : 
Oct.  1970).  ’ ' ’ V": ; . • ' ' . 

2.  Morton,  A.K.,  Hardware  and  Access  Supplement  for  Remote  Users 
(Dart . Col . , Jan.  1971) . 

3.  CRIII  (Tuck  Sch.  of  Bus.  Admin.,  Dart.  Col.,  1970).  CRIII  is 
a system,  for  financial  fact  finding  written  in  BASIC.  It  is 
now  being  used  almost  exclusively  with  and  by  Tuck  School 
students,  and  is  obtainable  from  the  Tuck  School . 
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DESCRIPTIVE  TITLE 
INSTALLATION  NAME 

LANGUAGE 

COMPUTER 


Remote  Job  Entry  System  (RJE) 

The  Pennsylvania  State  University 
Computation  Center 

Full  facilities  of  the  IBM  Operating 
System  for  the  360. 

IBM  360/67 


AVAILABILITY  Remote  access 

CONTACT  Dr.  Daniel  Bernitt,  The  Pennsylvania 

State  University  Computation  Center, 
105  Computer  Building,  The  Pennsyl- 
vania State  University,  University 
Park,  Pa.  16802 
Tel.:  (814)  865-9527 

FUNCTIONAL  ABSTRACT 


The  Remote  Job  Entry  (RJE)  system  permits  research  users  to 
access  the  System  360/67  computer  from  a remote  keyboard 
terminal  in  a time -sharing  mode.  The  terminals  supported 
by  the  system  are  IBM  2741* s with  BCD  or  "SELECTRIC"  character 
set,  DATEL  or  other  terminals  that  simulate  the  2741  and  hence 
have  the  same  characteristics,  IBM  1050  terminals  with  the 
BCD  character  set,  and  Teletypes. 


Principal  Equipment 
Main  Campus 


Number 

Type 

1 

IBM  360/67 

5 

IBM  360/20 

15 

IBM  1050 

18 

IBM  2741 

20 

DATEL  Thirty- 21 

1 

IBM  2250 

1 

CalComp  Plotter 

(30  inch  bed) 


Branch  Campuses 

Number  Type 

10  IBM  2780 

1 IBM  360/20 

3 I DM  1050 


Us  e 

Main  system 
High  speed  entry 

Low  speed  entry 

Interactive  Graphics 
Hard  Copy  Graphics 


Dee 

High  speed  entry 
High  speed  entry 
Low  speed  entry 

continued 
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Storage  and  1/0  Devices 

The  300/70  central  system  consists  of:  1 million  bytes  main 

memory;  2 million  bytes  LCS;  six  TBM  2400  tape  drives  (9- 
track) ; two  IBM  2400-1  tape  drives  (7-track);  two  IBM  2301 
Drums;  three  IBM  2314  Disk  Drives:  one  IBM  2703  Communications 
Adapter;  two  IBM  2540  Card  reader/punches;  three  IBM  2403 
Printers;  one  IBM  2671  Paper  Tape  reader;  five  IBM  2260  CRT. 


Software 

1.  Complete  OS/360  (currently  Release  18  + HASP). 

2.  Locally  developed  remote  job  entry,  supporting  low  speed 
terminals  of  the  type 

IBM  2741  (EBCDIC  or  SELECTRIC  character  set)  or 
DATEL  THIRTY-21  (portable,  similar  to  2741  .»$)  or 
IBM  1050  (EBCDIC  character  set) . ; . 

3.  Various  language  processors  and  application  programs . In- 

cludes systems  developed  locally  and  at  other  independent 
computing  facilities  along  with  all  IBM  type  I and  II 
systems.  ?•’ 

REFERENCES  '■ 

The  Pennsylvania  State  University  Computation  Center,  Remote 
Job  Entry  System:  General  Information  and  Summary  Dee-  . 

oription  (University  Park,  Pa.:  The  Penn.  State  Univ. , 

Nov.  1970).  Available  from  the  EIN  Office  at  the  cost 
of  reproduction  and  mailing. 
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DESCRIPTIVE  TITLE 
INSTALLATION  NAME 

LANGUAGES 


COMPUTER 

AVAILABILITY 

CONTACT 


FUNCTIONAL  ABSTRACT 


Vogflback  Computing  Facility 

Vogelback  Computing  Center 
Northwestern  University 

FTN  (CDC  FORTRAN  Extended) 

RUN  (CDC  FORTRAN) 

COBOL,  SNOBOL,  LISP, 

ALGOL,  MIMIC,  SLIP, 

SIMSCRIPT,  COMPASS 

CDC  6400,  65K 

Batch  processing,  remote  batch 
processing,  remote  on-line  processing 

Lorraine  Borman,  EIN  Technical 
Representative,  Vogelback  Computing 
Center,  Northwestern  University, 

2129  Sheridan  Road,  Evanston, 

111.  60201 

Tel.:  (312)  492-3682 


The  6400  is  primarily  a batch  processing  machine  but  can  handle 
on-line  access  through  Teletype  models  33  or  35,;  or  a CDC  200 
User  Terminal . 


Equi pment 

1 

1 

2 

2 

1 

2 

1 

4 

1 

1 


6416  Central  computer  (65K  memory) 

6603  disk 

854  disk  pack  drives 

501  printers  (upper  case  only) 

415  card  punch 
405  card  readers 
565  CalComp  plotter 

607  magnetic  tape  transports  (7  track) 
3691  paper  tape  reader/punch 
66 7 1 communications  mul t ipiexor 


The  Center  is  currently  running  under  the  SCOPE  3.2  operating 
system.  Data  tapes  must  be  7 track,  BCD;  only  026  character 
set  is  acceptable  on  either  punched  cards  or  tapes. 

Use  of  the  Center  is  restricted  to  educational  and  non-profit 
institutions. 


1/71 


o 

ERIC 


573 


J 


000  0103 


CIO  000 


liDLJCOM 


EDUCATIONAL  INFORMATION  NETWORK 


000  010S 


LO 


'o 

ERLC 


DESCRIPTIVE  TITLE 
CALLING  NAME 
INSTALLATION  NAME 


AUTHOR(S)  AND 
AFFILIATION^ ) 


LANGUAGE 
COMPUTER 
PROGRAM  AVAILABILITY 

CONTACT 


UCSB  On-Line  System 
OLS 

University  of  California 
Santa  Barba m 
UCSB  Computer  Center 

Dr.  David  Harris,  Principal  Investigator 
Ron  Stoughton,  Principal  Programmer 
UCSB  Computer  Research  Lab. 

Basic  Assembler  Language 

IBM  System  360/75 

\ 

Listing  of  programs  may  be  obtained  by 
special  arrangement  with  the  Computer 
Research  Lab. 

Glenn  Davis,  OLS  Manager,  Computer 
Center,  Univ.  of  Cal. , Santa  Barbara, 

' : Cal.  ' 93106 

Tel. : (805)  961-2462  ^ 

FUNCTIONAL  ABSTRACT  ' ^ > 

The  UCSB  On-Line  System  (OLS)  provides  the  capability  for 
sophisticated  mathematical  analysis  for  use  in  solving  prob- 
lems  where  human  interaction  is  either  necessary  o desired. 

OLS  accepts  both  real  and  complex  numbers  (scalars)  as  oper- 
ands as  well  as  lists  of  such  numbers  (vectors).  Operations 
performed  on  scalars  produce  scalar  results,  which  can  be 
numerically  displayed;  operations  on  vectors  produce  vector 
results  (the  specified  operation  being  performed  on  each  com- 
ponent) , and  results  of  computation  can  be  displayed  either 
numerically  or  graphically.  Operands  can  be  stored  and  used 
as  ^required.  Operators  include  sine,  cosine,  logarithm,  and 
exponentiation;  and  each  is  executed  with  a single  button  push. 
Facility  is  provided  for  interaction  between  operands  of  dif- 
ferent types  (e.g.  vectors  and  scalars).  In  audition,  a limited 
set  of  operations  manipulate  integers  used  in  subscripting. 

Additional  features  are  provided  to  support  OLS's  basic  mathe- 
matical capability.  Although  OLS  normally  executes  each 

continued 
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button  as  it  is  pushed,  a button  sequence  may  be  defined,  named, 
and  saved  for  later  execution.  Convenient  means  are  provided 
for  editing  such  sequences.  Lists  of  buttons  to  be  executed 
can  include  programmed  pauses,  allowing  manual  and  programmed 
activity  to  be  interfaced;  as  well  as  branching  based  upon 
results  of  computation.  Messages  can  be  composed  of  alphameric, 
Creek,  and  special  characters,  and  displayed.  Those  characters 
not  specifically  provided  by  OLS  may  be  designed  by  the  user 
and  stored,  and  then  are  available  for  use.  A collection  of 
button  lists  tnd  user-created  characters  is  referred  to  as  a 
"system".  Systems  are  named  and  can  be  permanently  stored  and 
later  retrieved.  Portions  of  systems  may  be  transferred  between 
systems,  and  systems  may  be  transferred  between  users.  Sets 
of  scalars  and  vectors  may  alsp  be  named,  permanently  stored, 
and  later  retrieved.  ■■  . 


Apart  from  OLS's  mathematical  capability,  a recent  development 
provides  the  ability  to  create  and  edit  a "deck"  of  cards  and 
submit  it  for  execution  in  an  OS  partition.  Operations  on 
string,  record  and  file  levels  are  provided.  Data-sets  residing 
on  any  disk  pack  within  the  installation  may  be  fetched,  examined, 
modified,  and  submitted  for  execution.  Work  continues  in  the 
general  field  and  further  developments  are  expected. 
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DESCRIPTIVE  TITLE 
INSTALLATION  NAME 


MERC  Time-Sharing  System 

Middle-Atlantic  Educational  and 
Research  Center 


LANGUAGES  FORTRAN  IV,  COBOL,  ASSEMBLY,  BASIC, 

and  various  special  applications 
programs . 

COMPUTER  RCA  Spectra  70/46G  with  256  kilobytes 

of  core 


AVAILABILITY  Remote  and  mail  access 

CONTACT  Dr.  Richard  S.  Lehman,  Director 

MERC,  P.  0.  Box  1372,  Lancaster, 
Pa.  17604 

Tel.:  (717)  393-0132  or  393-5021 


Dr.  Paul  W.  Ross,  Manager  of  Services, 
MERC,  P.  0.  Box  1372,  Lancaster, 

Pa.  17604 

Tel.:  (717)  393-0132  or  393-5021 

( FUNCTIONAL  ABSTRACT 

\ ' 

MERC  is  making  available  its  RCA  Spectra  70/46G  with  2-mega- 
byte drum,  four  disc  storage  units  and  four  tape  drives  (9- 
channel,  800  bpi) . This  system  is  a highly  interactive 
time -sharing  and  simultaneous  batch  computer  operating  system. 
The  terminals  supported  are  Model  33  and  35  teletypewriters, 
via  1/2  state  WATS  lines  in  the  215  and  717  dialing  areas. 

Local  dial-up  in  the  Lancaster  area  and  other  selected 
locations  in  eastern  Pennsylvania  and  southern  New  Jersey 
is  available. 


The  system  supports  programs  in  BASIC,  FORTRAN  IV,  COBOL,  and 
Assembly.  The  FORTRAN  system  has  both  background  compilation 
and  execution,  fast  batch  and  interactive  FORTRAN.  COBOL  is 
supported  for  conventional  background  batch-mode  operation 
or  in  a mode  in  which  input  may  be  taken  from  a terminal.  In 
addition,  a syntax  checking  system  is  available. 


,r 


o 

ERIC 


Entry  of  data  is  via  paper  tape  reader  at  the  user's  site,  or 
by  input  of  card  decks  at  the  computer  center  in  Lancaster, 
for  building  large  data  base  files.  In  addition,  the  system 
provides  a large  data  base  management  system  known  as  QWIK- 
TPF.IVE  for  special  on-line  data  management  applications.  Vari- 
ous other  special  application  packages  are  available. 

continued 


1/71 


576 


000  0104 


000  0104 


EDUCATIONAL  INFORMATION  NETWORK 


EDUGOM 


000  0104 


REFERENCES 

Coia,  E.J.,  Interactive  BASIC  System  Reference  Manual  (Lancaster, 
Pa. : MERC,  July  1970) . 

MERC  Program  Library  Manual  (Lancaster,  Pa.:  MERC,  July  1970). 

Gallagher,  J.,  MERC  Calculator  Manual  (Lancaster , Pa.:  MERC, 

July  1970)  . j 

Copies  of  these  manuals  are  available  from  MERC  or  through 
EIN  at  the  cost  of  reproduction  and  mailing. 
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DESCRIPTIVE  TITLE  Catholic  University  Computer  Center 


INSTALLATION  NAME  The  Catholic  University  of  America 

Computer  Center 


LANGUAGES  FORTRAN  IV 

BASIC 

COBOL 

ASSEMBLER  (MACRO) 

and  various  special  languages 

and  utilities 

COMPUTER  PDP-10  with  64K  words  of  core 

AVAILABILITY  Remote  access  teletype  terminals 

and  Batch  processing 

CONTACT  Dr.  Andrew  G.  Favret,  Dir. , Computer 

Center,  The  Catholic  Univ.  of  America, 

Washington,  D.  C.  20017 

Tel. : (202)  529-6000  ext-  6dl3Vg.i;i;  •/: 

FUNCTIONAL  ABSTRACT  • 

The  PDP—10  is  a timesharing  system  with  a rather  flexible  Monitor. 
The  equipment  includes : two  7-track  tape  drives , one  RP02  disk 

pack  drive,  eight  DEC tapes,  and  one  C^lComp  on-line  graphic 
plotter,  in  addition  to  card  reader,  line  printer  ana  paper— tape 
reader/punch.  All  of  the  peripherals  are  available  directly 
indirectly  to  remote  users.  Remote  access  low-epeed  terminals 
such  as  Teletype  models  33  and  35  should  be  used  (ASCIIm  Code) , 

The  dial-up  number  is  (202)  526-3300.  It  is  necessary  to 

obtain  pro j e c t / p r o gramme r numb e r s and  password  before  us ing 

the  sys  tem.  - v'v';.  ^ T: t ^ • 
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DESCRIPTIVE 

EIN  NO. 


000  0077 

000  0076 

000  0062 
000  0089 
000  0051 (p) 
000  0108 
000  0051 (r) 

ooo  0051 C q J 
000  0016 


000  0051 (s) 
000  0059 
000  0053 
000  0054 
000  0114 

000  0132 
000  0055 
000  0018 
000  0006 
000  0084 
000  0085 


000  0052 
000  0019 
000  0051(g) 
000  0136 
000  0137 
000  0020 


TITLE  INDEX 


A 

Algorithm  for  the  Optimization  of  a Quadratic  Form 
Subject  to  Linear  Restraints,  An  (ZORILLA) 
Algorithms  for  Analysis  of  Variance  and  Covariance 

of  Incomplete  Block  and  Lattice  Designs  (GAVIAL) 
Analysis  of  Change-over  Experiments  (ZFE-03;  ZFE-04) 

of  Contingency  Tables  (ACT  version  1.00) 

-of-Variance  Method  of  Unweighted  Means  (ANOVUM) 

of  Variance  Using  Between-Sub j ect  Designs  (SABCA) 

of  Variance  with  Repeated  Measures  (Proportion- 
ality Assumed)  (AOVRM) 

of  Variance  with  Unequal  Subclass  Numbers  (Method 

of  Expected  Subclass  Numbers)  (ANOVES) 

Automatic  Interaction  Detector  (AID) 


B 

Bartlett's  Test  for  Homogeneity  of  Variance  (BARTL) 
Basic  Information  Retrieval  System  (BIRS) 

BEEF  Data  Processing  Subroutines  (BEEFDP) 

Mathametical  Subroutines  (BEEFM) 

Best  Least  Squares  Polynomial  Approximation  Sub- 
routine (LSPOL) 

Bio-Medical  Computer  Programs  (BMD) 

Multivariate  Statistical  Programs  (BMD) 

Biserial — Point -Biserial  Correlation  Program  (BISR) 
"Book-Type"  Indexing  Program  (INDEXER) 

Bucharest  Sort  a List  into  Ascending  Order  (ABSRT) 
Sort  a List  into  Descending  Order  (DBSRT) 


c 

CalComp  Plotter  Subroutines 
Canonical  Correlation  (CANON) 

Correlation  (CANON) 

Catholic  University  Computer  Center 
Chi  Square  (UMST520) 

and  C Statistics  (CHISQR) 


continued 
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EIN  NO. 

000  0147  Chi  Square  from  Raw  Data  (UMST620) 

000  0051  Collection  of  Statistical  Programs  (STPAC) 

000  0123  Comparison  of  Characteristics  from  "Ethnographic 

Atlas"  (ETHATLAS) 

000  0044  Computer  Means,  Median,  Frequencies  (PROFILE) 

000  0134  Continuous  System  Modeling  Program  (CSMP) 

000  0130  Correlation  and  Multiple  Linear  Regression  (UMST500) 

000  0141  and  Orthogonal  Factor  Analysis  (UMST550) 

000  0029  Critical -Path  Summary — Probability  Statistic  Based 

on  Normal  Curve  (PERTC) 

000  0145  Cross  Classification  (UMST590) 

000  0118  Cross-Cultural  Comparison  (POLYCOMP) 

000  0124  Cultural  Comparison  (CULTCOMP) 

000  0125  Culture  Identification  (CULTPIK) 


D 

000  0117  Data  Survey  and  Normality  Test  (NORMSURV) 

000  0122  Demographic  Information  from  Murdock's  Ethnographic 

Atlas  (ETH-INFO) 

000  0146  Descriptive  Statistics  (UMST600) 

000  0021  Discriminant  Analysis  for  Two  Groups  (DISCRIM) 


E 

000  0022  Eigensystems  of  Nonsymmetric , Real  Square  Matrices 

(EIGSYS) 

000  0073  Equipercentile  Equating  Program  (SCORMACH) 

F 

000  0002  Factor  Analysis  (FACTOR) 

000  0065  Analysis  by  Direct  "Oblimin"  Method  (OBLIMIN) 

000  0051  (i)  Analysis  (or  Principal -Components  Analysis) 

(FANAL) 

000  0127  Finished  Characteristics  from  Textor's  A Cross- 

Cultural  Summary  (TEX— CODE) 

000  0126  Characteristics  of  400  Cultures  (TEXTOR) 

000  0128  Fitting  Nonlinear  Regression  Functions  (TARSIER) 

000  0050(a)  FORMAC  Utility  Program  (FMACUT) 

continued 
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U00  0140 
000  0042 

000  0007 

000  0009 

000  0072 

000  0082 

000  0083 

000  0086 

000  0051(a) 
000  0081 


000  0148 

000  0107 
000  0116 

000  0133 
000  0008 
000  0017 
000  0098 


000  0106 
000  0024 

000  0099 
000  0034 
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FORTRAN  Computer  Based  Serials  Holding  Management 
(UPDATE/HOLD/PUBLSH/LANSUB) 

Program  for  Computing  a Full  Set  of  Canonical 

Correlations  Relating  Two  Sets  of  Measurements 
(CANON) 

Program  for  Evaluating  Internal  Consistency 

and  Single-Factoredness  in  Sets  of  Multilevel 
Attitude  Items  (ATTANAL) 

Program  for  Guttman  and  Other  Scalogram  Analyses 

(GUTTSCL) 

Program  to  Assist  in  the  Process  of  Political 

Reapportionment  (BELOW) 

Subroutine  Package  to  Solve  Ordinary  Differential 

Equations  (NODE) 

Subroutine  Package  to  Solve  Ordinary  Differential 

Equations  (DNODE) 

Subroutine  to  Solve  Simultaneous  Linear  Equations 

with  Complex  Coefficients  (CGELG) 

Frequency  Analysis  with  Chi  Square  (FAWCS) 

FURNIVAL  Regression  Screen  (FURNIVAL) 


G 

General  Linear  Hypothesis  for  Anova,  Unequal 
Frequencies  (UMST610) 

Multiple  Regression  Analysis  (REGAN1) 

Program  for  Multivariate  Cross-Classification 

(NUCROS) 

Purpose  Simulation  System  (GPSS) 

Generalized  Analysis  of  Transaction  Flows  (INDIFF) 

Stepwise  Regression  (B34T) 

t Test  (UOM  5) 


H 

1 

Individual  Case  Statistics  Program  (SUMSCRDS) 
Information-Oriented  Language — A Generalized  Informa- 
tion and  Retrieval  System  (INFOL) 

Retrieval  Services 

Retrieval  System  for  Creating,  Maintaining,  In- 
dexing, and  Retrieving  from  Files  of  Textual 

Information  (TRIAL) 

continued 
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000  0058  Inquirer  II  System  for  Content  Analysis  (I/II) 

000  0033  Interrupt  Time  Series — Three  Tests  of  Significance 

(TIMEX) 

000  0131  Invert  Ill-behaved  Matrices  Using  Hotelling  and 

Bodewig's  Iterative  Technique  (HRDMIN) 

j 

K 

000  0051(1)  Kendall  Rank  Correlation  Coefficients  (tau)  (KETAU) 
000  0049  Key  Grapheme  in  Context  (KGIC) 

000  0101  Kiewit  Computing  Facility  (Dartmouth) 

000  0051  (o)  Kruskal— Wallis  One-Way  Analysis  of  Variance  (KRWAL) 


000  0142 
000  0025 


L 

Least  Square  Curve  Fitting  Using  Orthogonal  Poly 
nomials  (UMST560) 

Linear  Programming  (LINPROG) 


000  0119 

000  0001 
000  0051 (n) 
000  0060 
000  OrO^ 

000  0061 

000  0091 
000  0104 
000  0092 
000  0087 
000  0138 
000  0070 
000  0012 
000  0011 

000  0074 
000  0026 


Major  Characteristics  from  Murdock's  Ethnographic 
Atlas  (ETH-CODE) 

Mann— Whitney  U Test  (MANNWH) 

Whitney  U Test  (MNWHT) 

Matching  Factor  Solutions  (MATCHFS) 

Mathematical  Programming  System  (MPS) 

Matrix  Decomposition  for  Points  of  View  Analysis 
(MATDEC) 

Operations  (AES  106) 

MERC  Time-Sharing  System 
Mineral  Identification  (MINERAL) 

Minres  Method  of  Factor  Analysis  (MINRES) 

Missing  Data  Correlation  (UMST530) 

Multidimensional  Scalogram  Analysis  (MSA-I) 

Multiple  Regression  and  Correlation  Analysis  (BMD29) 

Regression  and  Correlation  Analysis,  Modified 

with  Plots  (PLOTYY) 

Scalogram  Analysis  (MSA) 

Multivariate  Analysis  of  Variance  (MANOVA) 
continued 
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000  0063 
000  0143 
000  0005 


Multivariate  Analysis  of  Variance  (MANOVA) 

Analysis  of  Variance  (UMST570) 

Analysis  of  Variance  - Covariance , Hotelling’s 

(MULCVR) 


000 

000 

000 

000 

000 

000 


0027 
0068 
0075 
0139 
0014 

0028 


000  0109 


N 

95X95  Factor  Analysis  with  Varimax  Rotation  (MESA1) 
Nonmetric  Multidimensional  Scaling  (KRUSKAL) 

Multidimensional  Scaling  (KRUSCAL) 

Nonparametr ic  (Rank  Order)  Statistics  (UMST540) 
Northwestern  University  Correlation  Analysis  (NUCORR) 

University  Cross  Classification  and  Tabulation 

(NUCROS) 

Numerical  Frequency  Analysis  (NUMFREQ) 


o 

000  0038  O'Neill  Concordance  Package  (CONTEXT,  CONCORD) 


000 

0041 

000 

0112 

000 

0051 

(f) 

000 

0051 

(d) 

000 

0051 

00 

000 

0050 

000 

0069 

000 

0135 

000 

0023 

000 

0043 

000 

0030 

p 

Package  of  Three  FORTRAN  Programs  for  Computerized 
Assistance  in  the  Instruction  of  Beginning  and 
Remedial  Reading  and  the  Evaluation  of  Such  In- 
struction, A (DO/ACK) 

Page  Plotter  Using  the  Line  Printer  (LPLOT) 

Partial  Correlation  (PARCOR) 

Pearson  Product— Moment  Correlation  Coefficient  (PPMCR) 
Phi  Coefficient  (PHICO) 

PL/I— FORMAC  Interpreter  (FORMAC) 

Plot  (PLOT) 

Primal— Dual  Transportation  Algorithm,  A (TRANSPRT) 
Program  Deck  Identification  Field  Sequencing  Program 
(IDSEQN) 

Program  for  Analysis  of  Linear  Systems  (PALS) 

Punch  and  Print  Rankings  (PPRANK) 

continued 
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000  0048 


000  0121 
000  0120 
000  0031 
000  0067 
000  0088 

000  0078 
000  0102 


000  0032 
000  0051(e) 

000  0110 
000  0071 

000  0037 

000  0149 

000  0113 
000  0051 (m) 
000  0096 
000  0046 
000  0045 
000  0051(b) 
000  0051(h) 

000  0010 
000  0144 
000  0115 
000  0064 

000  0090 
000  0003 


Q 

Quick-Draw  Graphics  System  (QDGS) 


R 

Random  Sample  of  50  Cultures  (ETH— RAND) 

Samples  of  Cultures  (ETH— DGRE) 

Rank-Order  Statistics  (RKSTAT) 

Rao  Constellation  and  Distance  Analysis  (DISCRIM2) 
Reformat  into  Either  BCD  or  EBCDIC  (EDP  C 005  E; 
EDP  C 005  B) 

Regression  Model  Building  System  (MOUFLON) 

Remote  Job  Entry  System  (RJE) 


s 

Sequence  Checking  (SEQCHK) 

Significance  of  Pearson  Product-Moment  Correlation 
Coefficient  (SIGPP) 

Simple  Multiple  Linear  Regression  (MISREGN) 

Simulation  Package  for  University  Research  and 
Training  (SPURT) 

Simulator  of  SAMOS  (A  Simple  Imaginary  Machine 
Language  for  Instruction)  (SAMOS) 

Single  and  Simultaneous  Equation  (TSLS,  LISE) 
Regression  Package  (UMST630) 

Smallest  Space  Analysis  (SSA-1) 

Spearman  Rank  Correlation  Coefficients  (rho)  (SPRHO) 

Rank-Order  Correlation  (UOM  4) 

Static  Leontief  Input-Output  Analysis  (INOUT) 
Statistical  Analysis  of  Single  Equation  Models  (QSASE) 
Summary  (STSUM) 

Step-Up  and  Step-Down  Multiple  Linear  Regression 
(UPREG/DNREG) 

Stepwise  Multiple-Discriminant  Analysis  (EIDISC) 

Regress icn  (UMST580) 

Regression  Analysis  (STEPREGN) 

Structure-Factor  Least-Squares  Refinement  Program 
for  IBM  7090  (ORFLS-PX) 

Student  Scheduling  System  (SCHEDULE) 

Student's  T and  F Ratio  (STDNF2) 
continued 
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000  0013 
000  0129 
000  0004 

000  0039 
000  0047 
000  0080 


000  0035 
000  0111 

000  0079 
000  0040 
000  0051(c) 


000  0105 
000  0056 
000  0057 
000  0094 

000  0100 
000  0095 

000  0066 
000  0015 


000  0051  (j ) 
000  0103 


000  0097 
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Student's  T Test  (STDNF1) 

t Test  (STUDENTT) 

Subtle,  Unbiased,  Zealous  Yatagen  of  Questionnaires 
(SUZYQ) 

Synagraphic  Computer-Mapping  Program  (S'rMAP) 

Mapping  (SYMAP) 

Mapping  Program  (SYMAP) 


T 

Test  Scorer  and  Statistical  Analysis  (TSSA) 

Scoring  and  Item-Analysis  Package  (QUICKSCORE/ 

ITEMSTEP/ITEMRS) 

TEXT360:  A System  for  Producing  Manuals  (TEXT360) 

Transportation  Planning  Package  (TRAN/PLAN) 

T Test  of  Difference  between  Means  (TTEST) 


u 

UCSB  On-Line  System  (OLS) 

UNIVAC  1107  Linear  Programming  Package  (LP1107) 

1107  PERT/COST,  PERT/TIME  System  (PERT) 

Univariate  and  Multivariate  Analysis  of  Variance, 
Covariance  and  Regression  (NYBMUL) 

University  Computing  Facility  (Marquette) 

of  Maryland  Test  Scoring  Program  (Version  4) 

(UOM  32) 

Unrestricted  Maximum  Likelihood  Factor  Analysis  (UMLFA) 
Upper-  and  Lower-Case  Greek  and  Roman  Alphabetic 
Plotting  (SCRIPT) 


v 

Varimax  Rotation  (VARMX) 
Vogelback  Computing  Facility 


w 

Weighted  Summing  Test  Scoring  Program  (Recoding) 
(UOM  87) 

continued 
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X,  Y 


000  0036 


Z 

Zellner's  Three-Stage  Least-Squares  Program  (Z3SLS) 


eoucATK**  *Fobmat,on  NEt«obk 


educom 


£\W  number  index 


000  0001 
000  0002 
000  0003 
000  0004 

000  0005 

000  0006 
000  0007 

000  0008 
000  0009 

000  0010 
000  0011 

000  0012 
000  0013 
000  0014 
000  0015 

000  0016 
000  0017 
000  0018 
000  0019 
000  0020 
000  0021 
000  0022 

000  0023 

000  0024 

000  0025 
000  0026 
000  0027 
000  0028 

000  0029 


000  0030 
000  0031 
000  0032 


HI  \ 

tj  Test  (MANNWH) 

Fact^f  Analysis  (^CTOR)  (StdNTF2)  Questionnaires 

ISSS  pd,  — Yatagene  Covariate5>  Hotel- 

(SU2TQ)  Analysis  of  Variance -Covar 

Multivaria  e rMl]LcVR)  r INDEXER)  . tpnCY 

ling  ?,  Taxing  Program  Consistency 

"Book-TyPe  for  Evaluating  T^ern  Multilevel 

FORTRAN  Program  tor  dness  m Sets 

and  Single -Facte ’ ANAL)  Flows  (INDIFF) 

Gener^UeddlnllysiSG°| £**£' S&r  Scalogram  Anal- 

GFORTRAN  Fyo|ram  for  Analysis  ^^d 

Stepwise  Multiplr ^“^correlation  Analys 

P^?o»  (Po10lW Correiation  Analysis  (BMD2 

Multiple  RegressiTFF)  0n  Analysis  (NUCO 

Upperplo«ing  (SCRIPT)  Detect0r  (AID) 
Generali^ed^Stepwise^Regtession^1^^  prQgram  CBISR) 

Canonical^ Co rr elation  (CANON  (DI SCRIM) 

Re al^ Square  Matrices 

EigenSCyESIGeSYSS)°  N;tif;cation  Field  Sequencing  Program 
program  Deck  Identif  reneralized  Informa- 

Inf oriattoior (INFOL) 

Linear1 Pr ogr amming  (ll^PPYajiance  (MANOV A) n (MESA1) 

Sfeitfcross  classification  and 

Nornburation  (probability  Statistic  Based 

Critical-Path  Summary  PRTC) 

on  Normal  Curv  1 (pp^NK) 

Punch  and  print  RanKi  & KSTAT) 

Sequence' Checking  (SEQCHK)  oonti^ue^ 
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000  0053 
000  0034 


000  0035 
000  0036 
000  0037 

000  0038 
000  0039 
000  0040 
000  0041 t 


000  0042 


Interrupt  Time  Series — Three  Tests  of  Significance 
(TIMEX) 

Information  Retrieval  System  for  Creating,  Maintain- 
ing, Indexing,  and  Retrieving  from  Files  of 
Textual  Information  (TRIAL) 

Test  Scorer  and  Statistical  Analysis  (TSSA) 

Zellner's  Three-  Stage  Leas t- Squares  Program  (Z3SLS) 
Simulator  of  SAMOS  (A  Simple  Imaginary  Machine 
Language  for  Instruction)  (SAMOS) 

O'Neill  Concordance  Package  (CONTEXT,  CONCORD) 
Synagraphic  Computer-Mapping  Program  (SYMAP) 
Transportation  Planning  Package  (TRAN/PLAN) 

A Package  of  Three  FORTRAN  Programs  for  Computerized 
Assistance  in  the  Instruction  of  Beginning  and 
Remedial  Reading  and  the  Evaluation  of  Such  In- 
struction (DOVACK) 

FORTRAN  Program  for  Computing  a Full  Set  of  Canonical 
Correlations  Relating  Two  Sets  of  Measurements 


000  0043 
000  0044 
000  0045 
000  0046 
000  0047 
000  0048 
000  0049 
000  0050 
000  0050(a) 
000  0051 
000  0051(a) 
000  0051(b) 
000  0051(c) 
000  0051(d) 
000  0051(e) 

000  0051(f) 
000  0051(g) 
000  0051(h) 

000  0051  (i) 


(CANON) 

Program  for  Analysis  of  Linear  Systems  (PALS) 

Computer  Means,  Median,  Frequencies  (PROFILE) 
Statistical  Analysis  of  Single  Equation  Models  (QSASE) 
Static  Leontief  Input— Output  Analysis  (INOUT) 
Synagraphic  Mapping  (SYMAP) 

Quick-Draw  Graphics  System  (QDGS) 

Key  Grapheme  in  Context  (KGIC) 

PL/I-FORMAC  Interpreter  (FORMAC) 

FORMAC  Utility  Program  (FMACUT) 

Collection  of  Statistical  Routines  (STPAC) 

Frequency  Analysis  with  Chi  Square  (FAWCS) 

Statistical  Summary  (STSUM) 

T Test  on  Difference  between  Means  (TTEST) 

Pearson  Product-Moment  Correlation  Coefficient  (PPMCR) 
Significance  of  Pearson  Product-44oment  Correlation 
Coefficient  (SIGPP) 

Partial  Correlation  (PARCOR) 

Canonical  Correlation  (CANON) 

Step-Up  and  Step-Down  Multiple  Linear  Regression 
(UPREG/DNREG) 

Factor  Analysis  (or  Principal -Components  Analysis) 
(FANAL) 


000  0051 (j)  Varimax  Rotation  (VARMX) 

000  0051(k)  Phi  Coefficient  (PHICO) 

000  0051(1)  Kendall  Rank  Correlation  Coefficients  (tau)  (KETAU) 
000  0051 (m)  Spearman  Rank  Correlation  Coefficients  (rho)  (SPRHO) 
000  0051  (n)  Mann— Whitney  U Test  (MNWHT) 
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000  0051  Co) 
000  0051 (p) 

000  00  51  (q) 

000  0051 (r) 

000  00 51  Cs ) 
000  0052 
000  0053 
000  0054 
000  0055 
000  0056 
000  0057 
000  0058 
000  0059 
000  0060 
000  0061 

000  0062 
000  0063 
000  0064 

000  0065 
000  0066 

000  0067 
000  0068 
000  0069 
000  0070 
000  0071 

000  0072 

000  0073 
000  0074 
000  0075 
000  0076 

000  0077 

000  0078 
000  0079 
000  0080 
000  0081 
000  0082 
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Kruskal-Wall is  One-Way  Analysis  of  Variance  (KRWAL) 
Analys is  - of -Var iance  Method  of  Unweighted  Means 
(ANOVUM) 

Analysis  of  Variance  with  Unequal  Subclass  Numbers 
(Method  of  Expected  Subclass  Numbers)  (ANOVES) 
Analysis  of  Variance  with  Repeated  Measures  (Pro- 
portionality Assumed)  (AOVRM) 

Bartlett's  Test  for  Homogeneity  of  Variance  (BARTL) 

CalComp  Plotter  Subroutines 

BEEF  Data  Processing  Subroutines  (BEEFDP) 

BEEF  Mathematical  Subroutines  (BEEFM) 

Bio-Medical  Multivariate  Statistical  Programs  (BMD) 
UNIVAC  1107  Linear  Programming  Package  (LP1107) 

UNIVAC  1107  PERT/COST,  PERT/TIME  System  (PERT) 

Inquirer  II  System  for  Content  Analysis  (I/II) 

Basic  Information  Retrieval  System  (BIRS) 

Matching  Factor  Solutions  (MATCHFS) 

Matrix  Decomposition  for  Points  of  View  Analysis 
(MATDEC) 

Analysis  of  Change-over  Experiments  (ZFE-03;  ZFE-04) 
Multivariate  Analysis  of  Variance  (MANOVA) 
Structure-Factor  Least-Squares  Refinement  Program 
for  IBM  7090  (ORFLS-PX) 

Factor  Analysis  by  Direct  "Oblimin"  Method  (OBLIMIN) 
Unrestricted  Maximum  Likelihood  Factor  Analysis 
(UMLFA) 

Rao  Constellation  and  Distance  Analysis  (DISCRIM2) 
Nonmetric  Multidimensional  Scaling  (KRUSKAL) 

Plot  (PLOT) 

Multidimensional  Scalogram  Analysis  (MSA— I) 

Simulation  Package  for  University  Research  and 
Training  (SPURT) 

FORTRAN  Program  to  Assist  in  the  Process  of  Political 
Reapportionment  (BELOW) 

Equipercent ile  Equating  Program  (SCORMACH) 

Multiple  Scalogram  Analysis  (MSA) 

Nonmetric  Multidimensional  Scaling  (KRUSCAL) 
Algorithms  for  Analysis  of  Variance  and  Covariance  of 
Incomplete  Block  and  Lattice  Designs  (GAVIAL) 

An  Algorithm  for  the  Optimization  of  a Quadratic  Form 
Subject  to  Linear  Restraints  (ZORILLA) 

A Regression  Model  Building  System  (MOUFLON) 

TEXT360 : A System  for  Producing  Manuals  (TEXT360) 

Synagraphic  Mapping  Program  (SYMAP) 

FURNIVAL  Regression  Screen  (FURNIVAL) 

FORTRAN  Subroutine  Package  to  Solve  Ordinary  Dif- 
ferential Equations  (NODE) 
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000  0083 

000  0084 
000  0085 
000  0086 

000  0087 
000  0088 

000  0089 
000  0090 
000  0091 
000  0092 
000  0093 
000  0094 

000  0095 

000  0096 
000  0097 

000  0098 
000  0099 
000  0100 
000  0101 
000  0102 
000  0103 
000  0104 
000  0105 
000  0106 
000  0107 
000  0108 

000  0109 
000  0110 
000  0111 

000  0112 
000  0113 
000  0114 

000  0115 
000  0116 

000  0117 
000  0118 


FORTRAN  Subroutine  Package  to  Solve  Ordinary  Dif- 
ferential Equations  (DNODE) 

Bucharest  Sort  a List  into  Ascending  Order  (ABSRT) 
Bucharest  Sort  a List  into  Descending  Order  (DBSRT) 
FORTRAN  Subroutine  to  Solve  Simultaneous  Linear 
Equations  with  Complex  Coefficeints  (CGELG) 

Minres  Method  of  Factor  Analysis  (MINPES) 

Reformat  into  Either  BCD  or  EBCDIC  (EDP  C 005  E; 

EDP  C 005  B) 

Analysis  of  Contingency  Tables  (ACT  version  1.00) 
Student  Scheduling  System  (SCHEDULE) 

Matrix  Operations  (AES  106) 

Mineral  Identification  (MINERAL) 

Mathematical  Programming  System  (MPS/360) 

Univariate  and  Multivariate  Analysis  of  Variance, 
Covariance  and  Regression  (NYBMUL) 

University  of  Maryland  Test  Scoring  Program  (Version 
4)  (UOM  32) 

Spearman  Rank-Order  Correlation  (UOM  4) 

Weighted  Summing  Test  Scoring  Program  (Recoding) 

(UOM  87) 

Generalized  t Test  (UOM  5) 

Information  Retrieval  Services 
University  Computing  Facility  (Marquette) 

Kiewit  Computing  Facility  (Dartmouth) 

Remote  Job  Entry  System  (RJE) 

Vogelback  Computing  Facility 
MERC  Time-Sharing  System 
UCSB  On-Line  System  (OLS) 

Individual  Case  Statistics  Program  (SUMSCRDS) 

General  Multiple  Regression  ( REGAN 1) 

Analysis  of  Variance  Using  Between- Sub j ect  Designs 

(SABCA) 

Numerical  Frequency  Analysis  (NUMFREQ) 

Simple  Multiple  Linear  Regression  (MISREGN) 
Test-Scoring  and  Item-Analysis  Package  (QUICKSCORE/ 
ITEMSTEP/ ITEMRS) 

Page  Plotter  Using  the  Line  Printer  (LPLOT) 

Smallest  Space  Analysis  (SSA-1) 

Best  Least  Squares  Polynomial  Approximation  Subroutine 
(LSPOL) 

Stepwise  Regression  Analysis  (STEPREGN) 

General  Program  for  Multivariate  Cross -Class if ication 

(NUCROS) 

Data  Survey  and  Normality  Test  (NORMSURV) 
Cross-Cultural  Comparison  (POLYCOMP) 
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000  0119 

000  0120 
000  0121 
000  0122 

000  0123 

000  0124 
000  0125 
000  0126 
000  0127 

000  0128 
000  0129 
000  0130 
000  0131 

000  0132 
000  0133 
000  0134 
000  0135 
000  0136 
000  0137 
000  0138 
000  0139 
000  0140 

000  0141 
000  0142 

000  0143 
000  0144 
000  0145 
000  0146 
000  0147 
000  0148 

000  0149 


Major  Characteristics  from  Murdock’s  Ethnographic 
Atlas  (ETH-CODE) 

Random  Samples  of  Cultures  (ETH— DGRE) 

Random  Sample  of  50  Cultures  (ETH— RAND) 

Demographic  Information  from  Murdock  1 s Ethnographic 
Atlas  (ETH-INFO) 

Comparison  of  Characteristics  from  "Ethnographic 
Atlas"  (ETHATLAS) 

Cultural  Comparison  (CULTCOMP) 

Culture  Identification  (CULTPIK) 

Finished  Characteristics  of  400  Cultures  (TEXTOR) 
Finished  Characteristics  from  Textor’s  A Cross- 
Cultural  Summary  (TEX— CODE) 

Fitting  Nonlinear  Regression  Functions  (TARSIER) 
Student’s  t Test  (STUDENTT) 

Correlation  and  Multiple  Linear  Regression  (UMST500) 
Invert  Ill-behaved  Matrices  Using  Hotelling  and 
Bodewig's  Iterative  Technique  (HRDMIN) 
Biomedical  Computer  Programs  (BMD) 

General  Purpose  Simulation  System  (GPSS) 

Continuous  System  Modeling  Program  (CSMP) 

A Primal-Dual  Transportation  Algorithm  (TRANSPRT) 
Catholic  University  Computer  Center  (Catholic) 

Chi  Square  (UMST520) 

Missing  Data  Correlation  (UMST530) 

Nonparametric  (Rank  Order)  Statistics  (UMST540) 
FORTRAN  Program  for  Computer  Based  Serials  Holdings 
Management  (UPDATE /HOLD/ PUB LSH/LANSUB) 
Correlation  and  Orthogonal  Factor  Analysis  (UMST550) 
Least  Square  Curve  Fitting  Using  Orthogonal  Poly- 
nomials (UMST560) 

Multivariate  Analysis  of  Variance  (UMST570) 

Stepwise  Regression  (UMST580) 

Cross  Classification  (UMST590) 

Descriptive  Statistics  (UMST600) 

Chi  Square  from  Raw  Data  (UMST620) 

General  Linear  Hypothesis  for  Anova,  Unequal 
Frequencies  (UMST610) 

Single  and  Simultaneous  Equation  (TSLS,  LISE) 
Regression  Package  (UMST630) 
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KEYWORD  INDEX 


This  Index  contains  key  words  from 

programs 

listed  under  the 

Number  Index.  This  Index  should 

not 

be  cons 

idered  as  exhaust 

It  will  be  added  to  and  updated 

at 

regu  lar 

intervals . 

A 

Admi n i strati ve 

analysis , 

context 

000  0024 

(INFOL) 

000 

0049 

(KGIC) 

000  0029 

(PERTC) 

000 

005  8 

(I/II) 

000  0035 

(TSSA) 

contingency 

000  0056 

(LP1107) 

000 

0055 

(BMD) 

000  0057 

(PERT) 

000 

0132 

(BMD) 

000  0059 

(BIRS) 

correlation 

000  0072 

(BELOW) 

000 

0011 

(PLOTYY) 

000  0079 

(TEXT360) 

000 

0012 

(BMD29) 

000  0090 

(SCHEDULE) 

000 

0014 

(NUCORR) 

000  0093 

(MPS/360 ) 

000 

0051 

(f)  (PARCOR) 

000  0135 

(TRANSPRT) 

000 

0055 

(BMD) 

000 

0130 

(UMST500) 

aggregating 

000 

0132 

(BMD) 

000  0039 

(SYMAP) 

000 

0141 

(UMST550) 

000  0047 

(SYMAP) 

covariance 

000  0080 

(SYMAP) 

000 

0005 

(MULCVR) 

000 

0026 

(MANOVA) 

alphabetic 

000 

0051 

(f)  (PARCOR) 

000  0006 

(INDEXER) 

000 

0055 

(BMD) 

000  0015 

(SCRIPT) 

000 

0063 

(MANOVA) 

000  0038 

(CONTEXT,  CONCORD) 

000 

0076 

(GAVIAL) 

000  0041 

(DOVACK) 

000 

0094 

(NYBMUL) 

000  0049 

(KG1C) 

000 

0132 

(BMD) 

000 

0143 

(UMST570) 

analog  computei 

discriminant 

000  0071 

(SPURT) 

000 

0010 

(EIDISC) 

000 

0021 

(DISCRIM) 

analysis 

000 

0055 

(BMD) 

canonical 

000 

0063 

(MANOVA) 

000  0055 

(BMD) 

000 

0067 

(DISCRIM2) 

000  0132 

(BMD) 

000 

0094 

(NYBMUL) 

change-over 

experiments 

000 

0132 

(BMD) 

000  0062 

(ZFE-03 , ZFE-04) 

distance 

cluster 

000 

0067 

(DISCRIM2) 

000  0111 

(cl  (ITEMRS) 

factor 

constellation 

000 

0002 

(FACTOR) 

000  0067 

(DISCRIM2) 

000 

0004 

(SUZYQ) 

content 

000 

0027 

(MESA1) 

000  0058 

(I/II) 

000 

0035 

(TSSA) 

EIN 
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nalysis,  factor  (oont.) 

analysis , 

scalogram 

000  0051 

(i)  (FANAL) 

000 

0009 

(GUTTSCL) 

000  0051 

(p)  (ANOVUM) 

000 

0070 

(MSA— I ) 

000  0051 

(q)  (ANOVES) 

000 

0074 

(MSA) 

000  0051 

(r)  (AOVRM) 

score 

000  0055 

(BMD) 

000 

0073 

(SCORMACH) 

000  0065 

(9BLIMIN) 

000 

0095 

(UOM  32) 

000  0066 

(UMLFA) 

000 

0111 

(QUICKSCORE/ 

000  0087 

(MINRES) 

ITEMSTEP/ITEMRS) 

000  0132 

(BMD) 

smallest  space 

000  0141 

(IJMST550) 

000 

0113 

(SSA-1) 

graphic 

test 

000  0049 

(KGIC) 

000 

0004 

(SUZYQ) 

Guttman 

000 

0035 

(TSSA) 

000  0009 

(GUTTSCL) 

000 

0095 

(UOM  32) 

000  0055 

(BMD) 

000 

0111 

(QUICKSCORE/ 

000  0132 

(BMD) 

ITEMSTEP/ITEMRS) 

Hoyt 

time  series 

000  0004 

(SUZYQ) 

000 

0033 

(TIMEX) 

input/output 

000 

0055 

(BMD) 

000  0046 

(INOUT) 

000 

0132 

(BMD) 

item 

transaction 

000  0004 

(SUZYQ) 

000 

0008 

(INDIFF) 

000  0035 

(TSSA) 

variance 

000  0095 

(UOM  32) 

000 

0004 

(SUZYQ) 

000  0111 

(QUICKSCORE/ 

000 

0005 

(MULCVR) 

ITEMSTEP/ITEMRS) 

000 

0010 

(EIDISC) 

linear  systems 

000 

0016 

(AID) 

000  0043 

(PALS) 

000 

0026 

(MANOVA) 

000  0148 

(UMST610) 

000 

0027 

(MESA1) 

mathematical 

000 

0051 

(f)  (PARCOR) 

000  0105 

; O j S ) 

000 

0051 

(i)  (FANAL) 

point  of  vl  . 

. /V 

000 

0051 

(p)  (ANOVUM) 

000  0061 

(MATDEC) 

000 

0051 

(q)  (ANOVES) 

regression 

000 

0051 

(r)  (AOVRM) 

000  0011 

(PLOTYY) 

000 

0055 

(BMD) 

000  0012 

(BMD29) 

090 

0063 

(MANOVA) 

000  0026 

(MANOVA) 

000 

00  76 

(GAVIAL) 

000  0045 

(QSASE) 

000 

0087 

(MINRES) 

000  0055 

(BMD) 

900 

0094 

(NYBMUL) 

000  0063 

(MANOVA) 

000 

0108 

(SABCA) 

000  0078 

(MOUFLON) 

000 

0132 

(BMD) 

000  0094 

(NYBMUL) 

000 

0143 

(UMST570) 

000  0107 

( REGAN 1) 

000 

0148 

(UMST610) 

000  0115 

(STEPREGN) 

000  0132 

(BMD) 

architecture : 

see  Engineering  & 

000  0144 

(UMST580) 

Technol ogy 

000  0149 

(UMST630 ) 
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art:  see  Humanities 

Behavioral 

Sciences  (cant.) 

000 

0035 

(TSSA) 

astronomy:  see  Physical  Sciences 

000 

C03  7 

(SAMOS) 

000 

0039 

(SYMAP) 

asymptotic  regression 

000 

0040 

(TRAN/PLAN) 

000  0055  (BMD) 

000 

0041 

(DOVACK) 

000  0132  (BMD) 

000 

0046 

(INOUT) 

000 

0049 

(KGIC) 

atomic 

000 

0055 

(BMD) 

coordinates 

000 

0058 

(I/II) 

000  0064  (ORFLS-PX) 

000 

0059 

(BIRS) 

scattering 

000 

0062 

(ZFE-03 , ZFE-04) 
(MSA— I ) 

000  0064  (ORFLS-PX) 

000 

0070 

s tructure 

000 

0072 

(BELOW) 

000  0064  (ORFLS-PX) 

000 

0074 

(MSA) 

000 

0080 

(SYMAP) 

B 

000 

0093 

(MPS/360) 

000 

0095 

(UOM  32) 

back 

solution 

000  0067  (DISCRIM2) 
000  0130  (UMST500) 
substitution 

000  0086  (CGELG) 

000 

000 

0099 

0111 

(QUICKSCORE/ 

000 

000 

000 

000 

0118 

0119 

0120 
0121 

ITEMSTEP/ITEMRS) 

(POLYCOMP) 

(ETH-CODE) 

(ETH-DGRE) 

(ETH-RAND) 

Bartlett's  test 

000  0042  (CANON) 

000  0051  (p)  (ANOVUM) 
000  0051  (q)  (ANOVES) 
000  0051  (s)  (BARTL) 

000 

000 

000 

000 

000 

000 

0122 

0123 

0124 

0125 

0126 
0127 

(ETH-INFO) 

(ETHATLAS) 

(CULTCOMP) 

(CULTPIK) 

(TEXTOR) 

(TEX-CODE) 

batch  processing 

000  0100  (Marquette) 
000  0103  (Vogelback) 
000  0104  (MERC) 

000  0136  (Catholic) 

000 

000 

000 

000 

0132 

0133 
0135 
0140 

(BMD) 

(GPSS) 

(TRANSPRT) 

(UPDATE/HOLD/ 

PUBLSH/LANSUB) 

BCD 

000  0088  (EDP  C 005  E, 

Bessel  function 

000 

0054 

(BEEFM) 

EDP  C 005  B) 

bibliographic 

data 

Behavioral  Sciences 

000 

0034 

(TRIAL) 

000  0001  (MANNWH) 
000  0004  (SUZYQ) 

biology : 

see 

Life  Sciences 

000  0009  (GUTTSCL) 
000  0016  (AID) 

biophysics : s 

ee  Life  Sciences 

000  0028  (NUCROS) 
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biserial , 

point 

000 

0018 

C B I SR) 

000 

0035 

(TSSA) 

000 

0095 

(UOM  32) 

block 

design 

000 

0062 

(ZFE-03; 

design 

, incomplete 

000 

0063 

(MANOVA) 

000 

0076 

(GAVIAL) 

diagram 

000 

0076 

(GAVIAL) 

000 

0134 

(CSMP) 

Bodewig ' s 

technique 

000 

0131 

(HRDMIN) 

Borgatta 

error 

ratio 

000 

0009 

(GUTTSCL) 

botany:  see  Life  Sciences 


c 


canonical 

correlations 

000 

0019 

(CANON) 

000 

0042 

(CANON) 

000 

0051 

(g)  (CANON) 

000 

0055 

(BMD) 

000 

0063 

(MANOVA) 

000 

0094 

(NYBMUL) 

000 

0132 

(BMD) 

carry-over 

000 

0062 

(ZFE-03;  ZFE-04) 

centroid 

000 

0040 

(TRAN/PLAN) 

000 

0067 

(DISCRIM2) 

change-over  exp 

eriments 

000 

0062 

(ZFE-03;  ZFE-04) 

checking 

000 

0032 

(SEQCHK) 

chemistry 
S c i e n c 

: see 

es 

Physical 

chi  square 


000 

0007 

(ATTANAL) 

000 

0008 

(INDIFF) 

000 

0009 

(GUTTSCL) 

0 00 

0010 

(El DISC) 

000 

0020 

(CHISQR) 

000 

0028 

(NUCROS) 

000 

0030 

(PPRANK) 

000 

0042 

(CANON) 

000 

0051 

(a)  (FAWCS) 

000 

0051 

(p)  (ANOVUM) 

000 

0051 

(q)  (ANOVES) 

000 

0055 

(BMD) 

000 

0066 

(UMLFA) 

000 

0067 

(DISCRIM2) 

000 

0089 

(ACT  version  1.00) 

000 

0116 

(NUCROS) 

000 

0117 

(NORMSURV) 

000 

0137 

(UMST520) 

000 

0139 

(UMST540) 

000 

0145 

(UMST590) 

000 

0147 

(UMST620) 

Chilton  index 

000 

0009 

(GUTTSCL) 

cluster  analysis 

000 

0111 

(c)  (ITEMRS) 

coefficients 

000 

0009 

(GUTTSCL) 

000 

0021 

(DISCRIM) 

000 

0025 

(LINPROG) 

000 

0036 

(Z3SLS) 

000 

0046 

(INOUT) 

000 

0081 

(FURNIVAL) 

000 

0114 

(LSPOL) 

000 

0142 

(UMST560 ) 

biserial 

000 

0018 

(BISR) 

000 

0035 

(TSSA) 

000 

0095 

(UOM  32) 

complex 

000 

0050 

(FORMAC) 

000 

0086 

(CGELG) 

concordnace 

000 

0030 

(PPRANK) 

000 

0031 

(RKSTAT) 

000 

0139 

(UMST540) 
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coefficients,  contingency  coefficients,  phi  (oont.) 

000  0020  (CHISQR)  000  0095  (UOM  32) 

000  0028  (NUCROS)  000  0111  (a)  (QUICKSCORE) 

000  0089  (ACT  version  1.00)  product— moment 


000 

0116 

(NUCROS) 

000 

0145 

(UMST590) 

corre lation 

000 

0007 

(ATTANAL) 

000 

0011 

(PLOTYY) 

000 

0012 

(BMD29) 

000 

0018 

(BISR) 

000 

0027 

(MESA1) 

000 

0031 

(RKSTAT) 

000 

0045 

(QSASE) 

000 

0051 

(f)  (PARCOR) 

000 

0051 

(1)  (KETAU) 

000 

0051 

(in)  (SPRHO) 

000 

0055 

(BMD) 

000 

0065 

(OBLIM1N) 

000 

0071 

(SPURT) 

000 

0075 

(KRUSCAL) 

000 

0087 

(MINRES) 

000 

0095 

(UOM  32) 

000 

0110 

(MISREGN) 

000 

0130 

(UMST500) 

000 

0144 

(UMST580) 

000 

0145 

(UMST590) 

discriminant 

000 

0010 

(EIDISC) 

000 

0.0  21 

(DISCRIM) 

000 

0055 

(BMD) 

Kendall  rank 

000 

0028 

(NUCROS) 

000 

0051 

(1)  (KETAU) 

000 

0116 

(NUCROS) 

linear 

; co linear 

000 

0081 

(FURNIVAL) 

matrix 

000 

0043 

(PALS) 

000 

0078 

(MOUFLON) 

000 

0086 

(CGELG) 

Pearsonian 

000 

0008 

(INDIFF) 

000 

0035 

(TSSA) 

000 

0051 

(d)  (PPMCR) 

000 

0051 

(e)  (SIGPP) 

phi 


000  0027  (MESA1) 


000 

0030 

(PPRANK) 

000 

0035 

(TSSA) 

000 

0051 

(d)  (PPMCR) 

000 

0051 

(e)  (SIGPP) 

reproducabi li ty 

000 

0007 

(ATTANAL) 

000 

0009 

(GUTTSCL) 

rho 

000 

0031 

(RKSTAT) 

000 

0051 

(m)  (SPRHO) 

000 

0096 

(UOM  4) 

Spearman 

000 

0030 

(PPRANK) 

000 

0031 

(RKSTAT) 

000 

0051 

(m)  (SPRHO) 

000 

0096 

(UOM  4) 

tau 

000 

0028 

(NUCROS) 

000 

0051 

(1)  (KETAU) 

000 

0116 

(NUCROS) 

temperature 

f actor 

000 

0064 

(ORFLX-PX) 

validity 

000 

0035 

(TSSA) 

colinearity 

000 

0081 

(FURNIVAL) 

communality 

(ATTANAL) 

000 

0007 

000 

0027 

(MESA1) 

000 

0051 

(j)  (VARMX) 

000 

0087 

(MINRF.S) 

000 

0141 

(UMST550) 

complex 

000 

0050 

(FORMAC) 

000 

0086 

(CGELG) 

000 

0105 

(OLS) 

components 

000 

0002 

(FACTOR) 

000 

0027 

(MESA1) 

000  0051  (k)  (PHICO) 
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Computer  Uti 1 i ty 

000 

0015 

(SCRIPT) 

000 

0023 

(IDSEQN) 

000 

0032 

(SEQCHK) 

000 

0035 

(TSSA) 

000 

0037 

(SAMOS) 

000 

0039 

(SYMAP) 

000 

0040 

(TRAN/PLAN) 

000 

0047 

(SYMAP) 

000 

0048 

(QDGS) 

000 

0050 

(FORMAC) 

000 

0050 

(a)  (FMACUT) 

000 

0052 

000 

0053 

(BEEFDP) 

000 

0056 

(LP1107) 

000 

0069 

(PLOT) 

000 

0071 

(SPURT) 

000 

0079 

(TEXT360) 

000 

0080 

(SYMAP) 

000 

0084 

(ABSRT) 

000 

0085 

(DBSRT) 

000 

0088 

(EDP  C 005  B, 
EDP  C 005  E) 

000 

0091 

(AES106) 

000 

0105 

(OLS) 

000 

0112 

(LPLOT) 

000 

0133 

(GPSS) 

000 

0135 

(TRANSPRT) 

concordance 

000 

0030 

(PPRANK) 

000 

0038 

(CONTEXT,  CON 

coefficients 

000 

0030 

(PPRANK) 

000 

0031 

(RKSTAT) 

000 

0139 

(UMST540) 

confidence  level 

000 

0001 

(MANNWH) 

conformant  mapping 

000 

0039 

(SYMAP) 

000 

0047 

(SYMAP) 

000 

0080 

(SYMAP) 

consensus 

000 

0030 

(PPRANK) 

consistency 

index 

000  0009 
internal 
000  0007 
000  0032 


(GUTTSCL) 


(ATTANAL) 
(SEQCHK) 

constellation  analysis 

000  0067  (DISCRIM2) 


constraint 

000  0025 


(LINPROG) 


content  analysis 

000  0058  (I/I ID 

context  analysis 

000  0049  (KGIC) 
000  0058  (I/II) 


contingency 

000  0020 
000  0028 
000  0051 
000  0055 
000  0089 
000  0116 
000  0132 
000  0137 
000  0145 


(CHISQR) 

(NUCROS) 

(a)  (FAWCS) 

(BMD) 

(ACT  version  1.00) 
(NUCROS) 

(BMD) 

(UMST520) 

(UMST590) 


contour  mapping 

000  0039  (SYMAP) 
000  0047  (SYMAP) 
000  0080  (SYMAP) 


contrasts 

000  0026 
000  0055 
000  0063 
000  0132 
000  0143 


(MANOVA) 

(BMD) 

(MANOVA) 

(BMD) 

(UMST570) 


Cornell  technique 

000  0009  (GUTTSCL) 
000  0055 


correlation 

000  0004 
C00  0011 
000  0012 


(BMD) 

(SUZYQ) 
(PLOTYY) 
( BMD  29) 
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correlation  (oont. ) 

000  0014  (NUCORR) 

000  0017  (B34T) 

000  0019  (CANON) 

000  0027  (MESA1) 

000  0030  (PPRANK) 

000  0042  (CANON) 

000  0045  (QSASE) 

000  0055  (BMD) 

000  0065  (OBLIMIN) 

000  0066  (UMLFA) 

000  0087  (MINRES) 

000  0138  (UMST530) 

000  0141  (UMST550) 
coefficients 

000  0031  (RKSTAT) 

000  0045  (QSASE) 

000  0051  (h)  (UPREG/DNREG) 
000  0051  (1)  (KETAU) 

000  0051  (m)  (SPRHO) 

000  0065  (OBLIMIN) 

000  0071  (SPURT) 

000  0075  (KRUSCAL) 

000  0087  (MINRES) 

000  0096  (UOM  32) 

000  0110  (MISREGN) 

000  0111  (QUICKSCORE/ 

ITEMSTEP/ ITEMRS) 
000  0116  (NUCROS) 

000  0.130  (UMST500) 

000  0143  (UMST570) 

000  0145  (UMST590) 
canonical 

000  0019  (CANON) 

000  0042  (CANON) 

000  0051  (g)  (CANON) 

000  0055  (BMD) 

000  0063  (MANOVA) 

000  0094  (NYBMUL) 

000  0132  (BMD) 
effects 

000  0026  (MANOVA) 
interitem 

000  0004  (SUZYQ) 

000  0007  (ATTANAL) 

000  0035  (TSSA) 


correlation,  matrix. 

000  0002  (FACTOR) 

000  0004  (SUZYQ) 

000  0010  (EIDISC) 

000  0035  (TSSA) 

000  0045  (QSASE) 

000  0067  (DISCRIM2) 

000  0087  (MINRES) 

000  0130  (UMST500 ) 

000  0141  (UMST5S0) 

000  0149  (UMST630) 
multiple 

000  0002  (FACTOR) 

000  0051  (f)  (PARCOR) 

000  0051  (h)  (UPREG/DNREG) 
partial 

000  0051  (f)  (PARCOR) 

000  0051  (h)  (UPREG/DNREG) 
000  0115  (STEPREGN) 

000  0130  (UMST500) 
point -biserial 
000  0018  (BISR) 

000  0035  (TSSA) 

000  0095  (UOM  32) 
product -moment 

000  0027  (MESA1) 

000  0030  (PPRANK) 

000  0035  (TSSA) 

000  0051  (d)  (PPMCR) 

000  0051  (e)  (SIGPP) 

000  0089  (ACT  version  1.00) 
000  0098  (UOM  5) 

000  0107  (REGAN1) 

000  0111  (c)  (ITEMRS) 

000  0138  (UMST530) 

Spearman 

000  0139  (UMST540) 

covariance 

000  0005  (MULCVR) 

000  0010  (EIDISC) 

000  0026  (MANOVA) 

000  0051  (f)  (PARCOR) 

000  0055  (BMD) 

000  0063  (MANOVA) 

000  0076  (GAVIAL) 

000  0094  (NYBMUL) 
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covariance  (oont.) 

000  0130  (UMST500) 

000  0132  (BMD) 

000  0138  (UMST530) 

000  0141  (UMST550) 

000  0143  (UMST570) 

000  0149  (UMST630) 

critical  path 

000  0029  (PERTC) 

000  0057  (PERT) 

cross classifications 

000  0020  (CHISQR) 

000  0028  (NUCROS) 

000  0051  (a)  (FAWCS) 
000  0055  (BMD) 

000  0089  (ACT  version 
000  0116  (NUCROS) 


cross tabulation  (oont. ) 


000 

0116 

(NUCROS) 

000 

0145 

(UMST590) 

cultural , 

culture 

000 

0118 

(POLYCOMP) 

000 

0119 

(ETH-CODE) 

000 

0120 

(ETH-DGRE) 

000 

0121 

(ETH-RAND) 

000 

0122 

(ETH-INFO) 

000 

0123 

(ETHATLAS) 

000 

0124 

(CULTCOMP) 

000 

0125 

(CULTPIK) 

000 

0126 

(TEXTOR) 

000 

0127 

(TEX-CODE) 

curve  fitting 
000  0054 

(BEEFM) 

000 

0142 

(UMST560) 

crosscultural 


000 

0118 

(POLYCOMP) 

000 

0119 

(ETH-CODE) 

000 

0123 

(ETHATLAS) 

000 

0124 

(CULTCOMP) 

000 

0127 

(TEX-CODE) 

cross  indexing 

000 

0140 

(UPDATE/HOLD/ 

PUBLSH/LANSUB) 

crossproducts 

000 

0010 

(EIDISC) 

000 

0014 

(NUCORR) 

000 

0045 

(QSASE) 

000 

0055 

(BMD) 

000 

0061 

(MATDEC) 

000 

0078 

(MOUFLON) 

000 

0098 

(UOM  5) 

000 

0130 

(UMST500) 

000 

0141 

(UMST550) 

000 

0144 

(UMST580) 

000 

0149 

(UMST630) 

cross tabulation 

000 

0020 

(CHISQR) 

000 

0028 

(NUCROS) 

000 

0051 

(a)  (FAWCS) 

000 

0055 

(BMD) 

000 

0089 

(ACT  version  1. 

D 

decomposition,  matrix 

000  0061  (MATDEC) 

degree  of  freedom 

000  0007  (ATTANAL) 

000  0008  (INDIFF) 

000  0010  (EIDISC) 

000  0020  (CHISQR) 

000  0063  (MANOVA) 

000  0067  (DISCRIM2) 

000  0087  (MINRES) 

000  0089  (ACT  version  1.00) 
000  0110  (MISREGN) 

000  0117  (NORMSURV) 

000  0139  (UMST540) 

deletion 

000  0012  ( BMD 29) 

000  0078  (MOUFLON) 

demographic 

000  0072  (BELOW) 

000  0122  (ETH-INFO) 

density,  population 

000  0039  (SYMAP) 
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density,  population  (cont.) 
000  0047  (SYMAP) 


000  0072 

(BELOW) 

000  0080 

(SYMAP) 

design 

block 

000  0062 

(ZFE-03,  ZFE-04) 

000  0076 

(GAVIAL) 

000  0134 

(CSMP) 

crossed 

000  0094 

(NYBMUL) 

incomplete 

000  0063 

(MANOVA) 

000  0076 

(GAVIAL) 

lattice 

000  0076 

(GAVIAL) 

nested 

000  0094 

(NYBMUL) 

detection 

000  0016 

(AID) 

determinant 

000  0022 

(EIGSYS) 

000  0054 

(BEEFM) 

000  0055 

(BMD) 

determination 

000  0081 

(FURNIVAL) 

dictation 

000  0041 

(DOVACK) 

dictionary 

000  0038 

(CONTEXT,  CONCORD) 

000  0041 

(DOVACK) 

000  0058 

(I/I  I) 

000  0079 

(TEXT360) 

differences,  group 

000  0010 

(EIDISC) 

differential  equations 

000  0043 

(PALS) 

000  0054 

(BEEFM) 

000  0082 

(NODE) 

000  0083 

(DNODE) 

000  0134 

(CSMP) 

dimensions 

000  0001 

(MANNWH) 

000  0028 

(NUCROS) 

dimensions  (cont.) 

000  0061 

(MAT DEC) 

000  0068 

(KRUSKAL) 

000  0070 

(MSA— I ) 

000  0075 

(KRUSCAL) 

000  0113 

(SSA-1) 

discriminant  analysis;  functions 

000  0010 

(EIDISC) 

000  0021. 

(DISCRIM) 

000  0055 

(BMD) 

000  0063 

(MANOVA) 

000  0067 

(DISCRIM2) 

000  0094 

(NYBMUL) 

000  0132 

(BMD) 

discrimination 

index 

000  0095 

(UOM  32) 

000  0111 

(a)  (QUICKSCORE) 

000  0111 

(b)  (ITEMSTEP) 

dispers ion 

000  0064 

(ORFLS-PX) 

dis  tance 
analysis 

000  0067 

(DISCRIM2) 

statistic 

000  0010 

(EIDISC) 

distribution 

Erlang 

000  0071 

(SPURT) 

frequency 

000  0004 

(SUZYQ) 

' 000  0009 

(GUTTSCL) 

000  0051 

(a)  (FAWCS) 

000  0071 

(SPURT) 

000  0087 

(MINRES) 

000  0089 

(ACT  version  1.00 

000  0117 

(NORMSURV) 

000  0145 

(UMST590) 

000  0147 

(UMST620) 

Poisson 

000  0071 

(SPURT) 

uniform 

000  0054 

(BEEFM) 

000  0071 

(SPURT) 

district,  political 

000  0072 

(BELOW) 
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Somers 

000 

000 


0028 

0116 


(NUCROS) 

(NUCROS) 


D2 , Mahalanobis 


dual 


Earth  Sciences 
000  0039 
000  0047 
000  0080 
000  0092 

econometric 

000  0036 
000  0046 


(SYMAP) 

(SYMAP) 

(SYMAP) 

(MINERAL) 

(Z3SLS) 

(INOUT) 


edit (ing) 
000 


education: 
Sciences 

eigenvalue 

000  0010 
000  0022 
000  0027 
000  0043 
000  0051 
000  0051 
000  0061 
000  0141 

eigenvector 

000  0010 
000  0022 
000  0043 


0034  (TRIAL) 
see  Behavioral 


(EIDISC) 

(EIGSYS) 

(MESA1) 

(PALS) 

(g)  (CANON) 
(i)  (FANAL) 
(MATDEC) 
(UMST550) 

(EIDISC) 

(EIGSYS) 

(PALS) 


eigenvector  (aont.) 

000  0051  (g)  (CANON) 
000  0051  (i)  (FANAL) 
000  0061  (MATDEC) 


000 

0010 

(EIDISC) 

Engineering  & Technology 

000 

0027 

(MESA1) 

lgori tnm 

000 

0039 

(SYMAP) 

000 

0056 

(I  P1107) 

000 

0043 

(PALS) 

000 

0135 

( TRANS PRT) 

000 

0047 

(SYMAP) 

-Watson 

statistic 

000 

0054 

(BEEFM) 

000 

0012 

(BMD 29) 

000 

0071 

(SPURT) 

000 

0130 

(UMST500) 

000 

0080 

(SYMAP) 

000 

0149 

(UMST630) 

000 

0134 

(CSMP) 

equating 

000 

0073 

(SCORMACH) 

equipercentile 

000 

0073 

(SCORMACH) 

Erlang  distribution 

000  0071  (SPURT) 

error 

Borgatta  error  ratio 
000  0009  (GUTTSCL) 
counting 

000  0009  (GUTTSCL) 
standard 

000  0012  (BMD29) 

000  0027  (MESA1) 

000  0033  (TIMEX) 

000  0035  (TSSA) 

000  0036  (Z3SLS) 

000  0045  (QSASE) 

000  0051  (b)  (STSUM) 
000  0051  (c)  (TTEST) 
000  0055  (BMD) 

000  0071  (SPURT) 

000  0078  (MOUFLON) 
000  0107  (REGAN1) 

000  0109  (NUMFREQ) 
000  0110  (MISREGN) 
000  0129  (STUDENTT) 
000  0130  (UMST500) 
000  0141  (UMST550) 
000  0142  (UMST560) 
000  0149  (UMST630) 
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ethnography 


000 

0118 

(POLYCOMP) 

000 

0119 

(ETH-CODE) 

000 

0120 

(ETH-DGRE) 

000 

0121 

(ETH-RAND) 

000 

0122 

(ETH-INFO) 

000 

0123 

(ETHATLAS1 

000 

0124 

(CULTCOMP) 

000 

0125 

(CULTPIK) 

000 

0126 

(TEXTOR) 

000 

0127 

(TEX-CODE) 

Euclidean 

000 

0070 

(MSA— I ) 

000 

0113 

(SSA-1) 

evaluation 

000 

0041 

(DOVACK) 

exclusion 

000 

0044 

(PROFILE) 

000 

0081 

(FURNIVAL) 

F 

facility 

000  0100 
000  0101 
000  0102 
000  0103 
000  0104 
000  0105 

factor 

000  0002 
000  0004 
000  0007 
000  0027 
000  0060 
000  0063 
000  0066 
analysis 
000  0004 
000  0035 
000  0051 
000  0051 
000  0051 


(Marquette) 

(Dartmouth) 

(RJE) 


(OLS) 


(FACTOR) 

(SUZYQ) 

(ATTANAL) 

(MESA1) 

(MATCHFS) 

(MANOVA) 

(UMLFA) 

(SUZYQ) 

(TSSA) 

(i)  (FANAL) 

(p)  (ANOVUM) 

(q)  (ANOVES) 


factor,  analysis  (cont.) 

000  0051  (r)  (AOVRM) 
000  0055  (BMD) 

000  0065  (OBLIMIN) 
000  0087  (MINRES) 

000  0132  (BMD) 

000  0141  (UMST550) 
loading 

000  0002  (FACTOR) 

000  0007  (ATTANAL) 
000  0027  (MESA1) 

000  0051  (j)  (VARMX) 
000  0087  (MINRES) 
solution,  matching 
000  0060  MATCHFS) 
structure 

000  0064  (ORFLS-PX) 


file 

creation  § maintenance 
000  0034  (TRIAL) 

000  0059  (BIRS) 

000  0140  (UPDATE/HOLD/ 

PUBLSH/LANSUB) 

referencing 

000  0024  (INFOL) 

000  0140  (UPDATE/HOLD/ 

PUBLSH/LANSUB) 


Fisher 

000  0035  (TSSA) 

000  0111  (c)  (ITEMRS) 


fit,  goodness  of 

000  0008  (INDIFF) 
000  0009  (GUTTSCL) 
000  0066  (UMLFA) 


flow,  transaction 


000 

0008 

font 

000 

0015 

FORMAC 

000 

000 

0050 

0050 

frequency 

000 

0009 

(INDIFF) 

(SCRIPT) 

(FORMAC) 

(a)  (FMACUT) 

(GUTTSCL) 

continued 
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frequency 

( cont 

. ; 

function 

000 

0041 

(DOVACK) 

000 

0050 

(FORMAC) 

000 

0044 

(PROFILE) 

000 

0050 

(a)  (FMACUT) 

000 

0051 

(c)  (TTEST) 

000 

0054 

(BEEFM) 

000 

0071 

(SPURT) 

Bessel 

000 

0094 

(NYBMUL) 

000 

0054 

(BEEFM) 

000 

0095 

(UOM  32) 

gamma 

000 

0109 

(NUMFREQ) 

000 

0054 

(BEEFM) 

000 

0137 

(UMST520) 

regression 

000 

0146 

(UMST600) 

000 

0128 

(TARSIER) 

distribution 


000  0004 
000  0009 
000  0051 
000  0071 
000  0087 
000  0089 
000  0117 
000  0145 
000  0147 
load 

000  0043 
response 
000  0009 
000  0055 
tables 

000  0137 

Fresnel 

000  0054 

F ratio;  test; 
000  0003 
000  0010 
000  0012 
000  0033 
000  0045 
000  0051 
000  0055 
000  0078 
000  0098 
000  0107 
000  0110 
000  0115 
000  0129 
000  0144 
000  0148 
000  0149 


(SUZYQ) 

(GUTTSCL) 

(a)  (FAWCS) 

(SPURT) 

(MINRES) 

(ACT  version 
(NORMSURV) 
(UMST590) 
(UMST620) 

(PALS) 

(GUTTSCL) 

(BMD) 

(UMST520) 


G 

gamma 

1.00)  function 

000  0054  (BEEFM) 

Goodman- Kurskal 

000  0028  (NUCROS) 

000  0089  (ACT  version  1.00) 
000  0116  (NUCROS) 

000  0145  (UMST590) 

Gauss 

000  0054  (BEEFM) 

000  0086  (CGELG) 

000  0087  (MINRES) 


(BEEFM) 

value 

(STDNTF2) 

(EIDISC) 

(BMD 29) 

(TIMEX) 

(h)  (UPREG/DNREG) 
(BMD) 

(MOUFLON) 

(UOM  5) 

(REGAN1) 

(MISREGN) 

(STEPREGN) 

(STUDENTT) 

(UMST580) 

(UMST610) 

(UMST630) 


Gauss— Newton  method 

000  0128  (TARSIER) 

General  Facility  Access 

000  0100  (Marquette) 

000  0101  (Dartmouth) 

000  0102  (RJE) 

000  0103 
000  0104 
000  0105  (OLS) 

000  0136  (Catholic) 

geography:  see  Earth  Sciences 

geology:  see  Earth  Sciences 

Goodman 

000  0008  (INDIFF) 

000  0009  (GUTTSCL) 

Goodman-Kruskal  gamma 

000  0028  (NUCROS) 
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f 


Goodman— Kruskal 
000  0089 
000  0116 
000  0145 

goodness  of  fit 
000  0008 
000  0009 
000  0066 
000  0075 


gamma  ( oont , 
(ACT  version 
(NUCROS) 
(UMST590) 

(INDIFF) 

(GUTTSCL) 

(UMLFA) 

(KRUSCAL) 


1.00) 


gradient 

000  0075  (KRUSCALl 

grapheme 

000  0049  (KGIC) 

graphic  analysis 

000  0049  (KGIC) 


graphics,  graphs 

000  0015  (SCRIPT) 
000  0039 
000  0047 
000  0048 
000  0052 
000  0069 
000  007? 

000  0080 
000  0105 
000  0112 
000  0142 
000  0149 


(SYMAP) 
(SYMAP) 
(QDGS) 

(PLOT) 

(SPURT) 

(SYMAP) 

(OLS) 

(LPLOT) 

(UMST560) 

(UMST630) 


Green 

consistency  index 

000  0009  (GUTTSCL) 
response  patterns 

000  0009  (GUTTSCL) 


Gullicksen  index 

000  0035  (TSSA) 

Guttman 

analysis 

000  0009  (GUTTSCL) 

000  0055  (BMD) 

000  0132  (BMD) 

unidimensionality  requirement 
000  0007  (ATTANAL) 


H 

Hilbert  matrix 
000  0131 


histogram 

000  0010 
000  0041 
000  0071 
000  0095 
000  0111 


(HRDMIN) 

(EIDISC) 

(DOVACK) 

(SPURT) 

(UOM  32) 
(QUICKSCORE/ 
ITEMSTEP/ITEMRS) 


history:  see  Humanities 

H,  Kruskal— Wall 
000  0031 
000  0051 
000  0089 


is 

(RKSTAT) 

(o)  (KRWAL) 
(ACT  version  1 


00) 


Hocking— Les lie 
000  0078 

holdings 

000  0140 


statistic 

(MOUFLON) 

(UPDATE/HOLD 

PUBLSH/LANSUB) 


group 

homogeneity 

differences 

index 

000  0010 

(EIDISC) 

000 

0009 

(GUTTSCL) 

interactions 

test,  ; 

Bartlett ' s 

000  0075 

(KRUSCAL) 

000 

0051 

(p)  (ANOVUM) 

membership 

000 

0051 

(q)  (ANOVES) 

000  0010 

(EIDISC) 

000 

0051 

(s)  (BARTL) 

variability 
000  0067 

(DISCRIM2) 

Hotelling 

000 

0005 

(MULCVR) 

Guilford  index 

000 

0019 

(CANON) 

000  0035 

(TSSA) 

continued 
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Hotelling  ( oont, ) 

000  0131  (HRDMIN) 

000  0144  (UMST580) 

Hoyt,  analysis  of  variance 
000  0004  (SUZYQ) 


index,  validity 

000  0035  (TSSA) 

W 

000  0111  (b)  (ITEMSTEP) 
000  0111  (c)  (ITEMRS) 

information 


Human i ties 

000  0038  (CONTEXT,  CONCORD) 
000  0049  (KGIC) 

000  0058  (I/II) 


processing 

000  0034  (TRIAL) 

000  0053  (BEEFDP) 

000  0058  (I/II) 

000  0140  (UPDATE/HOLD/ 

PUBLSH/LANSUB) 


i 

identification 

000  0023  (IDSEQN) 
mineral 

000  0092  (MINERAL) 


retrieval 

000  0024  (INFOL) 

000  0034  (TRIAL) 

000  0059  (BIRS) 

000  0099 

000  0140  (UPDATE/HOLD/ 

PUBLSH/LANSUB) 


index,  indexing 

000  0006  (INDEXER) 

000  0034  (TRIAL) 

000  0140  (UPDATE/HOLD 

PUBLSH/LANSUB) 

Chilton 

000  0009  (GUTTSCL) 
consistency 

000  0009  (GUTTSCL) 
difficulty 

000  0095  (UOM  32) 
discrimination 

000  0095  (UOM  32) 

000  0111  (a)  (QUICKSCORE) 
000  0111  (b)  (ITEMSTEP) 
Green 

000  0009  (GUTTSCL) 
Guilford,  Gullicksen 
000  0035  (TSSA) 
homogeneity,  Loevinger 
000  0009  (GUTTSCL) 

Raju 

000  0009  (GUTTSCL) 
reliability 

000  0035  (TSSA) 

Kuder- Richards on 
000  0009  (GUTTSCL) 


information  sciences:  see 

Library  & Information 
Sci ences 

instruction 

000  0037  (SAMOS) 

000  0041  (DOVACK) 

integration 

000  0054  (BEEFM) 

interaction 

000  0008  (INDIFF) 

000  0016  (AID) 

000  0143  (UMST570) 

intercorrelation 

000  0002  (FACTOR) 

000  0007  (ATTANAL) 
000  0042  (CANON) 

000  0067  (DISCRIM2) 

interdependency 

000  0046  (INOUT) 

interitem  correlat 

000  0004  (SU^yQ) 

000  0007  (ATTANAL) 
000  0035  (TSSA) 

continued 
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internal  consistency 

000  0007  (ATTANAL) 
000  0032  (SEQCHK) 

interpolation 

000  0054  (BEEFM) 


Kendall  tau  ( cont .) 

000  0116  (NUCROS) 
000  0139 
000  0145 


W 


(UMST540) 

(UMST590) 


interpreter 

000  0050 
000  0050 

interrelation 
000  0016 
000  0042 

interrogation 
000  0024 

item  analysis 
000  0004 
000  0035 
000  0095 
000  0111 


(FORMAC) 

(a)  (FMACUT) 

(AID) 

(CANON) 


000 

000 

000 


0030 

0031 
0139 


key  word(s) 

000  0034 

— Kruskal:  see 


(PPRANK) 

(RKSTAT) 

(UMST540) 

(TRIAL) 

Goodman 


(INFOL) 

(SUZYQ) 

(TSSA) 

(UOM  32) 
(QUICKSCORE/ 

I TEMSTEP/ I TEMRS) 


Kruskal  scaling 

000  0068  (KRUSKAL) 
000  0075  (KRUSCAL) 


Kruskal-Wallis 
000  0031 
000  0051 
000  0089 
000  0139 


H 

(RKSTAT) 

(o)  (KRWAL) 

(ACT  version  1.00) 
(UMST540) 


iteration,  inverse 

000  0043  (PALS) 


inverse  matrix 
000  0130 
000  0131 


j 

Jacobian 

000  0027 
000  0051 


(UMST500) 

(HRDMIN) 


(MESA1) 

(g)  (CANON) 


justification  line 

000  0079  (TEXT360) 


Kruder 

preference  record 
000  0035  (TSSA) 
—Richardson 
000  0007 
000  0009 
000  0035 
000  0095 


reliability  index 

(ATTANAL) 

(GUTTSCL) 

(TSSA) 

(UOM  32) 


kurtosis 

000  0035 
000  0051 


(TSSA) 

(b)  (STSUM) 


Kutta:  see  Runge 


LaGrange 

K 000  0054  (BEEFM) 

lambda,  Wilk 

Kaiser:  see  varimax  000  0010  (EIDISC) 


Kendall  tau 

000  0028  (NUCROS) 

000  0051  (1)  (KETAU) 


language:  see  Computer 

Uti 1 i ty 

FORMAC 

continued 
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Latin  squares 

000  0062  (ZFE-03,  ZFE-04) 


lattice  designs 

000  0076  (GAVIAL) 


Lawley 

chi  square 

000  0066  (UMLFA) 
test  of  significance 
000  0007 


least  squares 
00C  0036 
000  0045 
000  0060 
000  0062 
000  0094 
000  0142 
000  0148 
000  0149 

legis lature 

000  0072 

Leontief 

000  0046 


(ATTANAL) 


(Z3SLS) 

(QSASE) 

(MATCHFS) 

(ZFE-03,  ZFE-04) 

(NYBMUL) 

(UMST560) 

(UMST610) 

(UMST630) 


(BELOW) 


(INOUT) 


Leslie:  see  Hocking 

level  of  confidence 

000  0001  (MANNWH) 


000  0006 
000  0024 
000  0034 
000  0049 
000  0053 
000  0058 
000  0059 
000  0079 
000  0099 
000  0140 


Life  Sciences 
000  0016 
000  0055 
000  0062 
000  0099 


(INDEXER) 

(INFOL) 

(TRIAL) 

(KGIC) 

(BEEFDP) 

(I/II) 

(BIRS) 

(TEXT360) 

(UPDATE/HOLD/ 

PUBLSH/LANSUB) 


(AID) 

(BMD) 

(ZFE-03,  ZFE-04) 


Library  & Information  Sciences 


Li  fe  Sci  ences  (oont . ) 

000 

0132 

(BMD) 

000 

0140 

(UPDATE/IiOLD/ 

PUBLSH/LANSUB) 

likelihood,  maximum 

000 

0014 

(NUCORR) 

000 

0045 

(QSASE) 

000 

0055 

(BMD) 

000 

0066 

(UMLFA) 

000 

0149 

(UMAT630 ) 

line  i us tif ication 

000 

0079 

(TEXT360) 

linear 

hypothes is 

000 

0148 

(UMST610) 

programming 

j(LINPROG) 

000 

0025 

000 

0043 

(PALS) 

000 

0056 

(LP1107) 

000 

0093 

(MPS/360) 

regression 

000 

0055 

(BMD) 

000 

0130 

(UMST500) 

000 

0132 

(BMD) 

000 

0144 

(UMST580) 

linearity 

coefficient 

000 

0081 

(FURNIVAL) 

list (ing) 

000 

0023 

(IDSEQN) 

000 

0034 

(TRIAL) 

000 

0038 

(CONTEXT,  CONCORD) 

000 

0073 

(SCORMACH) 

000 

0084 

(ABSRT) 

000 

0085 

(DBSRT) 

literature,  scientific 

000 

0099 

load  frequency 

000 

0043 

(PALS) 

loading, 

factor 

000 

0002 

(FACTOR) 

000 

0027 

(MESA1) 

000 

0051 

(j)  (VARMX) 

000 

0087 

(MINRES) 

continued 
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loci,  root 

000  0043  (PALS) 

Loevinger 

homogeneity  index 

000  0009  (GUTTSCL) 
response  patterns 

000  0009  (GUTTSCL) 


M 

Mahalanobis 

000  0010  (EIDISC) 

management,  holdings 
000  00140 


Mann— Whitney  U 
000  0001 
000  0031 
000  0051 

manuals 

000  0079 

map,  mapping 

000  0048 
000  0070 
conformant 
000  0039 
000  0047 
000  0080 
contour 

000  0039 
000  0047 
000  0080 
proximal 
000  0039 
000  0047 
000  0080 

marginals 


(UPDATE/HOLD/ 
PUBLSH/LANSUB) 

test 

(MANNWH) 

(RKSTAT) 

(n)  (MNWHT) 


(TEXT360) 


(QDGS) 
(MSA— I ) 

(SYMAP) 

(SYMAP) 

(SYMAP) 

(SYMAP) 

(SYMAP) 

(SYMAP) 

(SYMAP) 

(SYMAP) 

(SYMAP) 


(GUTTSCL) 


Mathema  ti cs 

000  0022 
000  0025 
000  0027 
000  0043 
000  0045 
000  0050 
000  0050 
000  0054 
000  0060 
000  0061 
000  0065 
000  0067 
000  0068 
000  0071 
000  0075 
000  0082 
000  0083 
000  0086 
000  0087 
000  0091 
000  0105 
000  0113 
000  0114 
000  0131 
000  0133 
000  0134 

matrix 

000  0008 
000  0022 
000  0027 
000  0042 
000  0043 
000  0054 
000  0055 
000  0061 
000  0071 
000  0075 
000  0077 
000  0078 
000  0086 
000  0087 
000  0091 
000  0096 
000  0107 


000  0009 

matching  factor  solutions 
000  0060  (MARCHFS) 


(EIGSYS) 

(L1NPROG) 

(MESA1) 

(PALS) 

(QSASE) 

(FORMAC) 

(a)  (FMACUT) 

(BEEFM) 

(MATCHFS) 

(MATDEC) 

(OBLIMIN) 

(DISCRIM2 ) 

(KRLSKAL) 

(SPURT) 

(KRUSCAL) 

(NODE) 

(DNODE) 

(CGELG) 

(MINRES) 

(AES106) 

(OLS) 

(SSA-1) 

(LSPOL) 

(HRDMIN) 

(GPSS) 

(CSMP) 


(INDIFF) 

(EIGSYS) 

(MESA1) 

(CANON) 

(PALS) 

(BEEFM) 

(BMD) 

(MATDEC) 

(SPURT) 

(KRUSCAL) 

(ZORILLA) 

(MOUFLON) 

(CGELG) 

(MINRES) 

(AES106) 

(UOM  4) 

( REGAN 1) 


continued 
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rix  ( oont. ) 

means  (oon 

t.  ) 

000  0111  (QUICKSCORE/ 

000 

0014 

(NUCORR) 

ITEMSTEP/ ITEMRS) 

000 

0018 

(BISR) 

000  0130  (UMST500) 

000 

0026 

(MANOVA) 

000  0131  (HRDMIN) 

000 

0027 

(MESA1) 

000  0138  (UMST530) 

000 

0035 

(TSSA) 

000  0149  (UMST630) 

000 

0044 

(PROFILE) 

correlation 

000 

0045 

(QSASE) 

000  0002  (FACTOR) 

000 

0051 

(b)  (STSUM) 

000  0004  (SUZYQ) 

000 

0051 

(c)  (TTEST) 

000  0010  (EIDISC) 

000 

0051 

(d)  (PPMCR) 

000  0035  (TSSA) 

000 

0062 

(ZFE-03,  ZFE-04) 
(DISCRIM2) 

000  0045  (QSASE) 

000 

0067 

000  0067  (DISCRIM2) 

000 

0071 

(SPURT) 

000  0075  (KRUSCAL) 

000 

0078 

(MOUFLON) 

000  0087  (MINRES) 

000 

0089 

(ACT  version  1.00) 

000  0130  (UMST500) 

000 

0094 

(NYBMUL) 

000  0141  (UMST550) 

000 

0095 

(UOM  32) 

000  0144  (UMST580) 

000 

0098 

(UOM  5) 

decomposition 

000 

0106 

(SUMSCRDS) 

000  0061  (MATDEC) 

000 

0107 

(REGAN1) 

dissimi larities 

000 

0108 

(SABCA) 

000  0075  (KRUSCAL) 

000 

0109 

(NUMFREQ) 

in ter cor re  la t ion 

000 

0110 

(MISREGN) 

000  0067  (DISCRIM2) 

000 

0111 

(a)  (QUICKSCORE) 

inversion 

000 

0117 

(NORMSURV) 

000  0131  (HRDMIN) 

000 

0129 

(STUDENT!) 

orthogonal  factor 

000 

0130 

(UMST500) 

000  0141  (UMST550) 

000 

0138 

(UMST530) 

residuals 

000 

0141 

(UMST550) 

000  0007  (ATTANAL) 

000 

0142 

(UMST560) 

000  0012  (BMD29) 

000 

0146 

(UMST600) 

000  0078  (MOUFLON) 

000 

0148 

(UMST610) 

target 

000 

0149 

(UMST630) 

000  0060  (MATCHFS) 
variance 

000  0143  (UMST570) 

measurement: 

Measurement 

see  Statistics  & 

000  0149  (UMST630) 
maximum  likelihood 


means 


000 

0014 

(NUCORR) 

000 

0045 

(QSASE) 

000 

0055 

(BMD) 

000 

0066 

(UMLFA) 

000 

0132 

(BMD) 

000 

0002 

(FACTOR) 

000 

0007 

(ATTANAL) 

000 

0008 

(INDIFF) 

000 

0010 

(EIDISC) 

median 

000  0001  (MANNWH) 

000  0008  (INDIFF) 

000  0044  (PROFILE) 

000  0117  (NORMSURV) 

medicine:  see  Life  Sciences 

membership  probabilities 
000  0010  (EIDISC) 


Menzel 


000  0009  (GUTTSCL) 
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merge 


000 

0041 

(DOVACK) 

000 

0084 

(ABSRT) 

000 

0085 

(DBSRT) 

mineralogy 

: see  Earth  Sciences 

minerals 

000 

0092 

(MINERAL) 

minimizing 

000 

0025 

(LINPROG) 

000 

0029 

(PERTC) 

000 

0056 

(LP1107) 

000 

0057 

(PERT) 

000 

0065 

(OBLIMIN) 

000 

0077 

(ZORILLA) 

000 

0078 

(MOUFLON) 

000 

0087 

(MINRES) 

COO 

0093 

(MPS/360 ) 

000 

0135 

(TRANSPRT) 

modelling 

000 

0071 

(SPURT) 

000 

0078 

(MOUFLON) 

000 

0133 

(GPSS) 

000 

0134 

(CSMP) 

000 

0135 

(TRANSPRT) 

moment 

000 

0027 

(MESA1) 

000 

0051 

(b)  (STSUM) 

000 

0146 

(UMST600) 

000 

0149 

(UMST630) 

gross 

000 

0081 

(FURNIVAL) 

population 
000  0072 

(BELOW) 

product- 
000  0027 

(MESA1) 

000 

0030 

(PPRANK) 

000 

0035 

(TSSA) 

000 

0051 

(d)  (PPMCR) 

000 

0051 

(e)  (SIGPP) 

000 

0089 

(ACT  version  1.00 

000 

0098 

(UOM  5) 

000 

0107 

(REGAN1) 

000 

0111 

(c)  (ITEMRS) 

000 

0138 

(UMST530) 

Mood  test 

000  0033  (TIMEX) 

multi  dimens ional 
scaling 

000  0061  (MAT DEC) 

000  0068  (KRUSKAL) 

000  0075  (KRUSCAL) 
scalogram  analysis 
000  0070  (MSA— I ) 

multiple 

correlation 

000  0002  (FACTOR) 

000  0051  (f)  (PARCOR) 

000  0051  (h)  (UPREG/DNREG) 
scalogram  analysis 
000  0074  (MSA) 

music:  see  Humanities 


N 

Nagel 

000  0072  (BELOW) 

nearest  neighbor 

000  0039  (SYMAP) 

000  0047  (SYMAP) 

network 

000  0029  (PERTC) 

000  0040  (TRAN/PLAN) 
000  0043  (PALS) 

000  0057  (PERT) 

neutron 

000  0064  (ORFLS-PX) 

nonlinear  functions 

000  0128  (TARSIER) 
000  0134  (CSMP) 

nonmetric 

1 000  0068  (KRUSKAL) 

000  0075  (KRUSCAL) 
000  0113  (SSA-1) 
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nonparametric 


000 

0001 

(MANWH) 

000 

0030 

(PPRANK) 

000 

0139 

(UMST540) 

000 

0145 

(UMST590) 

0 

O’Niell 

000 

0038 

(CONTEXT,  CONCORD) 

on-line 

000 

0101 

000 

0102 

(RJE) 

000 

0103 

000 

0104 

000 

0105 

(OLS) 

Ope rati ons 

Rese 

arch 

000 

0008 

(INDIFF) 

000 

0025 

(LINPROG) 

000 

0029 

(PERTC) 

000 

0039 

(SYMAP) 

000 

0040 

(TRAN/PLAN) 

000 

0043 

(PALS) 

000 

0045 

(QSASE) 

000 

0046 

(INOUT) 

000 

0047 

(SYMAP) 

000 

0056 

(LP1107) 

000 

0057 

(PERT) 

000 

0071 

(SPURT) 

000 

0077 

(ZORILLA) 

000 

0078 

(MOUFLON) 

000 

0080 

(SYMAP) 

000 

0086. 

(CGELG) 

000 

0093 

(MPS/360) 

000 

0133 

(GPSS) 

000 

0134 

(CSMP) 

000 

0135 

(TRANSPRT) 

operator, 

Boolean 

000 

0034 

(TRIAL) 

orthogonal 

000 

0026 

(MANOVA) 

000 

0060 

(MATCHFS) 

000 

0143 

(UMST570) 

orthogonal 

factors 

000 

0141 

(UMST550) 

polynomials 

000 

0142 

(UMST560) 

order 

(ing) 

000 

0032 

(SEQCHK) 

000 

00  70 

(MSA— I ) 

000 

0084 

(ABSRT) 

000 

0085 

(DBSRT) 

000 

0113 

(SSA-1) 

000 

0139 

(UMST540) 

as 

cending 

000 

0023 

(IDSEQN) 

000 

0084 

(ABSRT) 

de 

scending 

000 

0085 

(DBSRT) 

p 

parametric 

c 

000 

0055 

(BMD) 

000 

0132 

(BMD) 

partial 

correl 

ation 

000 

0051 

(f)  (PARCOR) 

000 

0051 

(h)  (UPREG/DNREG) 

000 

0115 

(STEPREGN) 

000 

0130 

(UMST500) 

regres 

sion 

000 

0149 

(UMST630) 

partition 

ing 

000 

0042 

(CANON) 

000 

0129 

(STUDENTT) 

Pearson 

000 

0107 

(REGAN1) 

coefficient 

000 

0008 

(INDIFF) 

000 

0035 

(TSSA) 

000 

0051 

(d)  (PPMCR) 

000 

0051 

(e)  (SIGPP) 

000 

0138 

(UMST530) 

percentages,  row  and  column 
000  0027  (MESA1) 


continued 
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percentages,  row  and  col.  (cant 

000 

0028 

(NUCROS) 

000 

0116 

(NUCROS) 

percentile 

000 

0073 

(SCORMACH) 

phi  coefficient 

000 

0051 

(k)  fPHICO) 

000 

0095 

(UOM  32) 

000 

0111 

(a)  (QUICKSCORL) 

phonetics , 

ph  oneme 

000  0049 

(KGIC) 

Physical  Sciences 

000 

0064 

(ORFLS-PX) 

000 

0099 

phys ics : 

see  Physical  Sciences 

phys io logy 

: see  Life  Sciences 

pivoting 

000 

0086 

(CGELG) 

planning 

s tudent 

000 

0090 

(SCHEDULE) 

time  and  cost 

000 

0029 

(PERTC) 

000 

0057 

(PERT) 

000 

0135 

(TRANSPRT) 

transportation 

000 

0040 

(TRAN/PLAN) 

000 

0135 

(TRANSPRT) 

PL/I 

000 

0050 

(FORMAC) 

000 

0050 

(a)  (FMACUT ) 

plots 

000 

0010 

(EIDISC) 

000 

0011 

(PLOTYY) 

000 

0048 

(QDGS) 

000 

0052 

000 

0069 

(PLOT) 

000 

0070 

(MSA— I ) 

000 

0071 

(SPURT) 

000 

0075 

(KRUSCAL) 

000 

0112 

(LPLOT) 

000 

0145 

(UMST590) 

EDUCATIONAL  INFORMATION  NETWORK 


point  bis 

e r i a 1 

000 

0018 

(B I SR) 

000 

00  3 5 

(TSSA) 

000 

0095 

(UOM  32) 

points  of 

view 

analysis 

000 

0061 

(MAT DEC) 

Poisson  di 

stribution 

000 

0071 

(SPURT) 

political 

distribution 

000 

0072 

(BELOW) 

polynomials 

000 

0026 

(MANOVA) 

000 

0036 

(Z3SLS) 

000 

0054 

(BEEFM) 

000 

0063 

(MANOVA) 

000 

0114 

( LSPOL) 

000 

0132 

(BMD) 

000 

0142 

(UMST560) 

population 

density 

000 

0039 

(SYMAP) 

000 

0047 

(SYMAP) 

000 

0072 

(BELOW) 

000 

0080 

(SYMAP) 

moment 

000 

0072 

(BELOW) 

power 

000 

0043 

(PALS) 

000 

0114 

(LSPOL) 

predictor 

(s) 

000 

0016 

(AID) 

000 

0042 

(CANON) 

000 

0081 

(FURNIVAL) 

000 

0082 

(NODE) 

000 

0083 

(DNODE) 

preference  record,  Kuder 

000 

0035 

(TSSA) 

principal 

components 

000 

0002 

(FACTOR) 

print (ing 

) 

000 

0006 

(INDEXER) 

000 

0079 

(TEXT360) 

000 

0112 

(LPLOT) 

000 

0140 

(UPDATE/HOLD/ 

PUBLSH/.LANSUB) 

continued 
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probabi li ties 

000  0009  (GUTTSCL) 

000  0129  (STUDENTT) 
000  0144  (UMST580) 
group  membership 

000  0010  (EIDISC) 

processing 

information 

000  0034  (TRIAL) 

000  0053  (BEEFDP) 

000  0058  (I/II) 
text 

000  0079  (TEXT360) 

product— moment 

000  0027  (MESA1) 

000  0030  (PPRANK) 

000  0035  (TSSA) 

000  0051  (d)  (PPMCR) 
000  0051  (e)  (SI GPP) 
000  0089  (ACT  version 
000  0098  (UOM  5) 

000  0107  (REGAN1) 

000  0111  (c)  (ITEMRS) 
000  0138  (UMST530) 

programming 

000  0037  (SAMOS) 
linear 

000  0025  (LINPROG) 

000  0043  (PALS) 

000  0056  (LP1107) 

000  0093  (MPS/360) 
mathematical 

000  0093  (MPS/360) 

proximal  mapping 

OuO  0039  (SYMAP) 

000  0047  (SYMAP) 

000  0080  (SYMAP) 

psychology:  see  Behavioral 

Sciences 

psychometric  scores 

000  0007  (ATTANAL) 

000  0009  (GUTTSCL) 


Q 

quartimax  matrix 

000  0141  (UMST550) 

questionnaire 

000  0004  (SUZYQ) 

queueing 

000  0133  (GPSS) 

QR  transform 

000  0043  (PALS) 

000  0081  (FURNIVAL) 
000  0086  (CGELG) 


R 

Raju  index 

000  0009  (GUTTSCL) 

rank 

000  0028  (NUCROS) 

000  0030  (PPRANK) 

000  0031  (RKSTAT) 

000  0051  (1)  (KETAU) 
000  0051  (m)  (SPRHO) 
000  0073  (SCORMACH) 
000  0096  (UOM  4) 

000  0113  (SSA-1) 

000  0116  (NUCROS) 

000  0139  (UMST540) 

Rao 

000  0010  (EIDISC) 

000  0021  (DISCRIM) 
000  0067  (DISCRIM2) 

rating 

000  0030  (PPRANK) 

000  0096  (UOM  4) 

Rayleigh 

000  0022  (EIGSYS) 

000  0043  (PALS) 

reading 

beginning,  remedial 
000  0041  (DOVACK) 

continued 
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reanalysis 

000  0026  (MANOVA) 

000  0063  (MANOVA) 

reapportionment,  political 
000  0072  (BELOW) 

recoding 

000  0088  (EDP  C 005  B, 
EDP  C 005  E) 
000  0097  (UOM  87) 

recognition  tests 

000  0041  (DOVACK) 

redundancy  measures 


000 

0042 

(CANON) 

format 

000 

0088 

(EDP  C 005  B, 
EDP  C 005  E) 

gress ion 

000 

0017 

(B34T) 

000 

0033 

(TIMEX) 

000 

0036 

(Z3SLS) 

000 

0045 

(QSASE) 

000 

0051 

(h)  (UPREG/DNREG) 

000 

0055 

(BMD) 

000 

0078 

(MOUFLON) 

000 

0081 

(FURNIVAL) 

000 

0110 

(MISREGN) 

analys : 

is 

000 

0011 

(PLOTYY) 

000 

0012 

(BMD29) 

000 

0026 

(MANOVA) 

000 

0045 

(QSASE) 

000 

0055 

(BMD) 

000 

0063 

(MANOVA) 

000 

0078 

(MOUFLON) 

000 

0094 

(NYBMUL) 

000 

0107 

(REGAN1) 

000 

0115 

(STEPREGN) 

000 

0132 

(BMD) 

000 

0144 

(UMST580) 

000 

0149 

(UMST630) 

asymptot ic 

000 

0055 

(BMD) 

000 

0132 

(BMD) 

funct i 

ons , : 

nonlinear 

000 

0128 

(TARSIER) 

regression,  linear 


000  0055 

(BMD) 

000  0130 

(UMST500) 

000  0132 

(BMD) 

multiple 

000  0149 

(UMST630) 

nonlinear 

000  0055 

(BMD) 

000  0132 

(BMD) 

partial 

000  0149 

(UMST630) 

score 

000  0073 

(SCORMACH) 

reliability 

000  0007 

(ATTANAL) 

000  0073 

(SCORMACH) 

000  0111 

(QUICKSCORE/ 
ITEMSTEP/ ITEMRS) 

test 

000  0009 

(GUTTSCL) 

000  0035 

(TSSA) 

000  0095 

(UOM  32) 

000  0111 

(QUICKSCORE/ 
ITEMSTEP/ ITEMRS) 

remote  access 
000  0101 

000  0102 

(RJE) 

000  0103 
000  0104 

000  0105 

(OLS) 

Remote  Job  Entry 

000  0102 

(RJE) 

replacements 

000  0012 

(BMD29) 

reproducabili ty  coefficient 

000  0007 

(ATTANAL) 

000  0009 

(GUTTSCL) 

residuals  matrix 

000  0007 

(ATTANAL) 

000  0012 

(BMD29) 

000  0078 

(MOUFLON) 

000  0087 

(MINRES) 
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response (s ) 
frequency 

000  0009  (GUTTSCL) 

000  0055  ( BMD ) 

000  0132  (BMD) 
patterns — Green,  Loevinger, 
Sagi 

000  0009  (GUTTSCL) 
scores 

000  0002  (FACTOR) 
test 

000  0004  (SUZYQ) 

000  0035  (TSSA) 

000  0073  (SCORMACH) 

000  0095  (UOM  32) 

retrieval,  information 
000  0024  (INFOL) 

000  0034  (TRIAL) 

000  0059  (BIRS) 

000  0099 

rho  coefficient 

000  0031  (RKSTAT) 

000  0051  (m)  (SPRHO) 

000  0096  (UOM  4) 

Richardson:  see  Kuder 


sampling 

000  0071  (SPURT) 

Savage— Deuts ch  transaction  flow 
000  0008  (INDIFF) 

scalability 

000  0009  (GUTTSCL) 

scaling 

000  0039  (SYMAP) 

000  0047  (SYMAP) 

000  0048  (QDGS) 

000  0052 

000  0069  (PLOT) 

000  0070  (MSA— I ) 

000  0132  (BMD) 
multidimensional 

000  0061  (MATDEC) 

000  0068  (KRUSKAL) 

000  0075  (KRUSCAL) 

scalogram 

000  0009  (GUTTSCL) 

000  0070  (MSA— I ) 

000  0071  (SPURT) 

scattering 

000  0064  (ORFLS-PX) 


RJE  system 

000  0102  (RJE) 


rotation , 
000 
000 
000 
000 
000 
000 


var imax 
0002  (FACTOR) 
0004  (SUZYQ) 

0027  (MESA1) 

0035  (TSSA) 

0051  (j)  (VARMX) 
0066  (UMLFA) 


Runge— Kutta 

000  0054  (BEEFM) 
000  0082  (NODE) 
000  0083  (DNODE) 


scheduling 

000  0093  (MPS/360) 

000  0133  (GPSS) 

000  0134  (CSMP) 
network 

000  0029  (PERTC) 

000  0057  (PERT) 

000  0071  (SPURT) 
student 

000  0090  (SCHEDULE) 

Scheffe's  test 

000  0051  (p)  (ANOVES) 

Schues  sler 

000  0009  (GUTTSCL) 


s 


Sagi 


response  pattern 
000  0009  (GUTTSCL) 


scores,  scoring 

000  0002  (FACTOR) 

000  0019  (CANON) 

000  0035  (TSSA) 

000  0073  (SCORMACH) 

000  0095  (UOM  32) 

000  0097  (UOM  87) 

000  0141  (UMST550) 
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scores,  discriminant 

s igni f i can 

CC  ( 0 

on  t . ) 

000 

0010 

(BIDISC) 

000 

0042 

(CANNON) 

psychometric 

000 

005  1 

(e)  (S I GPP) 

000 

0007 

(ATTANAL) 

000 

0062 

(ZFE-03,  ZFE-04) 

000 

0009 

(GUTTSCL) 

000 

0087 

(MINRES) 

resnons 

;e 

s implex 

000 

000 

000 

boo 

000 

000 

000 

0004 

0035 

0073 

0095 

(SUZYQ) 
(TSSA) 
(SCORMACH) 
(UOM  32) 

0025 

0056 

0077 

(LINPROG) 

(LP1107) 

(ZORILLA) 

T 

simulation 

000 

0004 

(SUZYQ) 

000 

0037 

(SAMOS) 

000 

0045 

(QSASE) 

000 

0071 

(SPURT) 

000 

0051 

(m)  (SPRHO) 

000 

0133 

(GPSS) 

000 

0095 

(UOM  32) 

000 

0134 

(CSMP) 

test 

000 

000 

0004 

0035 

(SUZYQ) 

(TSSA) 

s ingle— fac 
0 00 

toredness 
0007  (ATTANAL) 

000 

0095 

(UOM  32) 

skewnes  s 

000 

0097 

(UOM  87) 

000 

0035 

(TSSA) 

000 

0111 

(QUICKSCORE/ 

000 

0051 

(b)  (STSUM) 

ITEMSTEP/ITEMRS) 

000 

0117 

(NORMSURV) 

u 

Pearsonian 

000 

0001 

(MANNWH) 

000 

0008 

(INDIFF) 

000 

0087 

(MINRES) 

analysis 

7 

smallest  space 

L 

000 

0001 

(MANNWH) 

000 

0113 

(SSA-1) 

000 

0004 

(SUZYQ) 

sociology : 

see 

Behavi oral 

000 

0051 

(1)  (KETAU) 

Sci ences 

000 

0051 

(n)  (MNWHT) 

Qnmp  F) 

000 

000 

000 

0111 

0139 

0145 

(c)  (ITEMRS) 

(UMST540) 

(UMST590) 

U U Jllv  1 LJ 

000 

000 

000 

0028 

0116 

0145 

(NUCROS) 

(NUCROS) 

(UMST590) 

sensitivities 

sort (ing) 
000 

000 

0043 

(PALS) 

0006 

(INDEXER) 

sequence 

000 

0034 

(TRIAL) 

000 

0023 

(IDSEQN) 

000 

0038 

(CONTEXT,  CONCORD) 

000 

0032 

(SEQCHK) 

000 

0053 

(BEEFDP) 

serials 

000 

000 

0084 

(ABSRT) 

0140 

(UPDATE/HOLD/ 

000 

0085 

(DBSRT) 

PUBLSH/LANSUB) 

Spearman 

significance 

000  0001 
000  0007 
000  0030 

(MANNWH) 

(ATTANAL) 

(PPRANK) 

000 

000 

000 

000 

000 

0007 

0030 

0031 
0051 
0096 

(ATTANAL) 

(PPRANK) 

(RKSTAT) 

(m)  (SPRHO) 
(UOM  4) 

000 

0139 

(UMST540) 
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standard 

deviation 


000 

0002 

(FACTOR) 

000 

0007 

(ATTANAL) 

000 

0008 

(INDIFF) 

000 

0010 

(EIDISC) 

000 

0014 

(NUCORR) 

000 

0018 

(BISR) 

000 

00  26 

(MANOVA) 

000 

0027 

(MESA1) 

000 

003r 

(TSSA) 

000 

0045 

(QSASE) 

000 

0051 

(b)  (STSUM) 

000 

0051 

(d)  (PPMCR) 

000 

0051 

(h)  (UPREG/DNREG) 

000 

0071 

(SPURT) 

000 

0073 

(SCORMACH) 

000 

0089 

(ACT  version  1.00) 

000 

0095 

(UOM  32) 

000 

0098 

(UOM  5) 

000 

0106 

(SUMSCRDS) 

000 

0107 

(REGAN1) 

000 

0108 

(SABCA) 

000 

0109 

(NUMFREQ) 

000 

0110 

(MISREGN) 

000 

0111 

(a)  (QUICKSCORE) 

000 

0117 

(NORMSURV) 

000 

0129 

(STUDENTT) 

000 

0130 

(UMST500) 

000 

0141 

(UMST550) 

000 

0142 

(UMST560) 

000 

0146 

(UMST600) 

000 

0149 

(UMST630) 

errors 

000 

0012 

(BMD29) 

000 

0027 

(MESA1) 

000 

0033 

(TIMEX) 

000 

0035 

(TSSA) 

000 

0036 

(Z3SLS) 

000 

0045 

(QSASE) 

000 

0051 

(b)  (STSUM) 

000 

0051 

(c)  (TTEST) 

000 

0055 

(BMD) 

000 

0071 

(SPURT) 

000 

0078 

(MOUFLON) 

000 

0107 

( REGAN 1) 

000 

0109 

(NUMFREQ) 

standard  errors  ( oont .) 

000  0110  (MISREGN) 
000  0129  (STUDENTT) 
000  0130  (UMST500 ) 
000  0141  (UMST550) 
000  0142  (UMST560) 
000  0149  (UMST630) 

statistic 

discriminant 

000  0067  (DISCRIM2) 
distance 

000  0010  (El DI SC) 

F 

000  0129  (STUDENTT) 
Hocking-Leslie 

000  0078  (MOUFLON) 
probability 

000  0029  (PERTC) 
rank-order 

000  0139  (UMST54G) 

T 

000  0130  (UMST500) 

U 

000  0001  (MANNWH) 

000  0031  (RKSTAT) 

000  0051  (n)  (MNWHT) 
000  0087  (MINRES) 

Statistics  & Measurements 
000  0001  (MANNWH) 

000  0002  (FACTOR) 

000  0003  (STDNTF2) 
000  0004  (SUZYQ) 

000  0005  (MULCVR) 

000  0007  (ATTANAL) 
000  0009  (GUTTSCL) 
000  0010  (EIDISC) 

000  0011  (PLOTTf) 

000  0012  (BMD29) 

000  0013  (STDNTF1) 
000  0014  (NUCORR) 

000  0016  (AID) 

000  0017  (B34T) 

000  0018  (BISR) 

000  0019  (CANON) 

000  0020  (CHISQR) 

000  0021  (DISCRIM) 
000  0022  (EIGSYS) 
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Statistics  & Me 
000  0026 
000  0027 
000  0028 
000  0029 
000  0030 
000  0031 
000  0033 
000  0035 
000  0036 
000  0042 
000  0044 
000  0045 
000  0046 
000  0051 
000  0C51 
000  0051 
000  0051 
000  0051 
000  0051 
000  0051 
000  0051 
000  0051 
000  0051 
000  0051 
000  0051 
000  0051 
000  0051 
000  0051 
000  0051 
000  0051 
000  0051 
000  0051 
000  0055 
000  0060 
000  0061 
000  0062 
000  0063 
000  0065 
000  0066 
000  0067 
000  0068 
000  0070 
000  0071 
000  0073 
000  0074 
000  0075 
000  0076 


asurements  (oont.) 
(MANOVA) 

(MESA1) 

(NUCROS) 

(PERTC) 

(PPRANK) 

(RKSTAT) 

(TIMEX) 

(TSSA) 

(Z3SLS) 

(CANON) 

(PROFILE) 

(QSASE) 

(INOUT) 

(a)  (TAWCS) 

(b)  (STSUM) 

(c)  (TTEST) 

(d)  (PPMCR) 

(e)  (SIGPP) 

(£)  (PARCOR) 

(g)  (CANON) 

(h)  (UPREC/DNREG) 

(i)  (FANAL) 

(j)  (VARMX) 

(k)  (PHICO) 

(l)  (KETAU) 

(m)  (SPRHO) 

(n)  (MNWHT) 

(o)  (KRWAL) 

(p)  (ANOVUM) 

(q)  (ANOVES) 

(r)  (AOVRM) 

(s)  (BARTL) 

(BMD) 

(MATCHFS) 

(MATDEC) 

(ZFE-03,  ZFE-04) 
(MANOVA) 

(OBLIMIN) 

(UMLFA) 

(DISCRIM2) 

(KRUSKAL) 

(MSA— I ) 

(SPURT) 

(SCORMACH) 

(MSA) 

(KRUSCAL) 

(GAVIAL) 


Statistic 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 
, 000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 


s & Me  as  . (oont . ) 

0077  (ZORILLA) 

0078  (MOUFLON) 

0081  (FURNIVAL) 

0087  (MINRES) 

0089  (ACT  version  1.00) 

0094  (NYBMUL) 

0095  (UOM  32) 

0096  (UOM  4) 

0097  (UOM  87) 

0098  (UOM  5) 

0106  (SUMSCRDS) 

0107  ( REGAN 1) 

0108  (SABCA) 

0109  (NUMFREQ) 

0110  (MISREGN) 

0111  (QUICKSCORE/ 

ITEMSTEP/ITEMRS) 

0113  (SSA-1) 

0114  (LSPOL) 

0115  (STEPREGN) 

0116  (NUCROS) 

0117  (NORMSURV) 

0128  (TARSIER) 

0129  (STUDENTT) 

0130  (UMST500) 

0132  (BMD) 

0133  (GPSS) 

0137  (UMST520) 

0138  (UMST530) 

0139  (UMST540) 

0141  (UMST550) 

0142  (UMST560) 

0143  (UMST570) 

0144  (UMST580) 

0145  (UMST590) 

0146  (UMST600) 

0147  (UMST620) 

0148  (UMST610) 

0149  (UMST630) 


stepwise  procedure 

(EIDISC) 


000 

0010 

000 

0017 

000 

0051 

000 

0055 

000 

0078 

000 

0111 

000 

0115 

(B34T) 

(h)  (UPREG/DNREG) 
(BMD) 

(MOUFLON) 

(a)  (QUICKSCORE) 
(STEPREGN) 

continued 


27 


1? 

U JL 


9 


8/71 


KWI 


EDUCATIONAL  INFORMATION  NETWORK 


EDUCOM 


stepwise  procedure  (oont.. 
000  0132  (BMD) 

000  0144  (UMST580) 

stochastic 

000  0071  (SPURT) 

storage,  information 

000  0024  (INFOL) 

000  0034  (TRIAL) 

000  0059  (BIRS) 

S t 17  G S S 

000  0075  (KRUSCAL) 

structure  factors 

000  0064  (ORFLS-PX) 


temperature  factor  coefficient 


Strutt : 

Student ' s 
F ratio 

000  0003 
T 

000  0003 
000  0004 
000  0013 
000  0129 
000  0139 

synagraphic 

000  0039 
000  0047 
000  0080 


T 

tau,  Kendall 


see  Rayleigh 


(STDNTF2) 

(STDNTF2) 

(SUZYQ) 

(STDNTF1) 

(STUDENTT) 

(UMST540) 

(SYMAP) 

(SYMAP) 

(SYMAP) 


000 

0028 

(NUCROS) 

000 

0051 

(1)  (K.ETAU) 

000 

0116 

(NUCROS) 

000 

0139 

(UMST540) 

000 

0145 

(UMST590) 

teletypes 

000 

0101 

000 

0102 

(RJE) 

000 

0103 

000 

0136 

000 

0064 

(ORFLS-PX) 

rminal 

000 

0101 

\ 

000 

0102 

(RJE) 

000 

0103 

000 

0104 

000 

0105 

(OLS) 

000 

0136 

st 

000 

0004 

(SUZYQ) 

000 

0016 

(AID) 

000 

0019 

(CANON) 

000 

0030 

(PPRANK) 

000 

0035 

(TSSA) 

000 

0042 

(CANON) 

000 

0073 

(SCORMACH) 

analys 

is 

000 

0004 

(SUZYQ) 

000 

0035 

(TSSA) 

000 

0073 

(SCORMACH) 

000 

0095 

(UOM  32) 

000 

0111 

(QUICKSCORE/ 

Bartlett J s 
000  0042 
000  0051 
000  0051 
000  0051 
chi  suqare 
000  0020 
evaluation 
000  0041 
F 

000  0003 
000  0033 
000  0045 
000  0078 
000  0149 
Hotelling’s 
000  0005 
Kendall 

000  0028 
000  0030 
Mood 

000  0033 


ITEMSTEP/ ITEMRS) 

(CANON) 

(p)  (ANOVUM) 

(q)  (ANOVES) 

(s)  (BARTL) 

(CHISQR) 

(DOVACK) 

(STDNTF2) 

(TIMEX) 

(QSASE) 

(MOUFLON) 

(UMST630) 

T 

(MULCVR) 

(NUCROS) 

(PPRANK) 


(TIMEX) 
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test,  recognition 


000  0041 

(DOVACK) 

Hotelling ' s 

reliability 

000 

0005 

(MULCVR) 

000  0007 

(ATTANAL) 

score 

000  0009 

(GUTTSCL) 

000 

0004 

(SUZYQ) 

000  0035 

(TSSA) 

000 

0033 

(TIMEX) 

000  0073 

(SCORMACH) 

000 

0045 

(QSASE) 

000  0095 

(UOM  32) 

000 

0051 

(m)  (SPRHO) 

000  0111 

(QUICKSCORE/ 

000 

0095 

(UOM  32) 

ITEMSTEP/ ITEMRS) 

Student 

; ' s 

Scheffe ' s 

000 

0003 

(STDNTF2) 

000  0051 

(p)  (ANOVUM) 

000 

0004 

(SUZYQ) 

score 

000 

0013 

(STDNTF1) 

000  0004 

(SUZYQ) 

000 

0129 

(STUDENTT) 

0C0  0035 

(TSSA) 

000 

0139 

(UMST540) 

000  0095 

(UOM  32) 

test 

000  0097 

(UOM  4) 

000 

0001 

(MANNWH) 

000  0111 

(QUICKSCORE/ 

000 

0013 

(STDNTF1) 

ITEMSTEP/ ITEMRS) 

000 

0035 

(TSSA) 

significance 

000 

0051 

(b)  (STSUM) 

000  0062 

(ZFE-03.  ZFE-04) 

000 

0096 

(UOM  4) 

significance 

. Lawley 

000 

0098 

(UOM  5) 

000  0007 

(ATTANAL) 

000 

0129 

(STUDENTT) 

U 


W 


000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 


U001 

0003 

0005 

0013 

0033 

0051 

0051 

0096 

0098 

0129 

0130 
0149 

0001 

0031 

0051 


000  0030 

z 

000  0001 

tetrachoric 

000  0004 
000  0035 


(MANNWH) 

(STDNTF2) 

(MULCVR) 

(STDNTF1) 

(TIMEX) 

(b)  (STSUM) 

(m)  (SPRHO) 
(UOM  4) 

(UOM  5) 
(STUDENTT) 
(UMST500) 
(UMST630) 

(MANNWH) 

(RKSTAT) 

(n)  (MNWHT) 

(PPRANK) 

(MANNWH) 

(SUZYQ) 

(TSSA) 


000  0149  (UMST630) 

text  processing 

000  0034  (TRIAL) 

000  0038  (CONTEXT,  CONCORD) 
000  0058  (I/II) 

000  0079  (TEXT360) 

time  series 

000  0033  (TIMEX) 

000  0055  (BMD) 

000  0132  (BMD) 

time- sharing 

000  0101 
000  0102  (RJE) 

000  0103 
000  0104 
000  0105  (OLS) 

. 000  0136 

topography 

000  0039  (SYMAP) 

000  0047  (SYMAP) 

000  0080  (SYMAP) 
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traffic 

000  0040  (TRAN/PLAN) 


transaction 


000 

0133 

(GPSS) 

Savage- 

-Deutsch 

000  0008 
transformation 

(INDIFF) 

000 

0011 

(PLOTYY) 

000 

0012 

(BMD29) 

000 

0026 

(MANOVA) 

000 

0048 

(QDGS) 

000 

0063 

(MANOVA) 

000 

0094 

(NYBMUL) 

000 

0117 

(NORMSURV) 

000 

0141 

(UMST550) 

000 

0143 

(UMST570) 

000 

0144 

(UMST580) 

000 

QR 

000 

0149 

(UMST630) 

0043 

(PALS) 

000 

0081 

(FURNIVAL) 

000 

0086 

(CGELG) 

transgeneratior 

(PLOTYY) 
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0011 

000 

0012 

(BMD 29) 
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0055 

(BMD) 

000 

0129 

(STUDENTT) 

000 

0132 

(BMD) 

000 

0141 

(UMST550) 

000 

0143 

(UMST570) 

000 

0145 

(UMST590) 

000 

0149 

(UMST630) 

transportation 

planning 

000  0040  (TRAN/PLAN) 
problem 

000  0135  (TRANSPRT) 
treatments 

000  0062  (ZFE-03,  ZFE-04) 

trips 

000  0040  (TRAN/PLAN) 


u 

uni dimensionality 

000  0007  (ATTANAL) 

U statistic 

000  0001  (MANNWH) 

000  0031  (RKSTAT) 

000  0051  (n)  (MNWHT) 
000  0087  (MINRES) 

utility  program 

000  0050  (a)  (FMACUT) 


v 

variance 

000  0033  (TIMEX) 

000  0066  (UMLFA) 

000  0067  (DISCRIM2) 

000  0098  (UOM  5) 

000  0108  (SABCA) 

000  0111  (QUICKSCORE/ 

ITEMSTEP/ITEMRS) 
000  0129  (STUDENTT) 

000  0138  (UMST530) 

000  0141  (UMST550) 

000  0142  (UMST560) 

000  0146  (UMST600) 

000  0148  (UMST610) 

000  0149  (UMST630) 
analysis 

000  0004  (SUZYQ) 

000  000d  (MULCVR) 

000  0007  (ATTANAL) 

000  0010  (EIDISC) 

000  0016  (AID) 

000  0026  (MANOVA) 

000  0027  (MESA1) 

000  0051  (f)  (PARCOR) 

000  0051  (i)  (FANAL) 

000  0051  (p)  (ANOVUM) 

000  0051  (q)  (ANOVES) 

000  0051  (r)  (AOVRM) 

000  0055  ( BMD ) 

000  0063  (MANOVA) 
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variance  analysis  (aont.) 
000  0076  (GAVIAL) 
000  0087 
000  0094 
000  0108 
000  0132 
000  0143 
000  0148 


(MINRES) 

(NYBMUL) 

(SABCA) 

(BMD) 

(UMST570) 

(UMST610) 


varimax 

matrix 

000  0141 
rotation 
000  0002 
000  0004 
000  0027 
000  0035 
000  0051 
000  0066 


(UMST550) 

(FACTOR) 

(SUZYQ) 

(MESA1) 

(TSSA) 

(j)  (VARMX) 
(UMLFA) 


vocabulary 

000  0041  (DOVACK) 


Von  Neumann 

000  0012  (BMD29) 
000  0055  (BMD) 
000  0132  (BMD) 


V,  Rao's 

000  0010  (EIDISC) 


Walker-Lev  test 

000  0033  (TIMEX) 

Wallis:  see  Kruskal 


Watson,  Durbin- 

000  0012  (BMD29) 
000  0130  (UMST500) 
000  0149  (UMST630) 


weight (ing) 

000  0004  (SUZYQ) 
000  0019  (CANON) 
000  0039  (SYMAP) 
000  0042  (CANON) 
000  0047  (SYMAP) 
000  0080  (SYMAP) 
000  0097  (UOM  87) 
000  0142  (UMST560) 


weight(ing)  (aont.) 

000  0143  (UMST570) 
000  0144  (UMST580) 

Whitney:  see  Mann 


Wilk 


lambda 
000  0010 


(EIDISC) 


word  list(s) 

000  0041  (DOVACK) 

000  0038  (CONTEXT,  CONCORD) 
000  0049  (KGIC) 


W 


index 

000  0111  (b)  (ITEMSTEP) 
000  0111  (c)  (ITEMRS) 
Kendall  coefficient 
000  0030  (PPRANK) 

0031  (RKSTAT) 

0139  (UMST540) 


000 
000 
tes  t 
000 


0030  (PPRANK) 


x 


Yates  correction  factor 

000  0051  (a)  (FAWCS) 

000  0137  (UMST520) 

000  0145  (UMST590) 

000  0147  (UMST620) 

Youden  rectangles 

000  0062  (ZFE-03,  ZFE-04) 


z 

zoology:  see  Life  Sciences 

Z score 

000  0001  (MANNWH) 

000  0004  (SUZYQ) 

000  0051  (1)  (KETAU) 
000  0051  (n)  (MNWHT) 
000  0111  (c)  (ITEMRS) 
000  0139 ' (UMST540) 

000  0145  (UMST590) 
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